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(a) Original image (b) tracer image (c) void image

Fig. 3. Example of an original image, tracer image, and void image
taken by high-frame rate neutron radiography. (frame rate: 500{ps)
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(a) Instantaneous void profile and vector map. (b) Time averaged void profile and vector map.

Fig. 4. Example of calculated void profile and liquid velocity vector map. ( j; =1.0cm/s )
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21

AR )
U-235 y IR AERE

BHEE | X135 | voIm Nb-87 | Nb-97m ] -
No.3-1 G.726E+0B|7.412E+06] 6.176E+067.826E+06 F2. U235 108WE AT FLHSOWDFIRAEMAHMABOLZR
No.3-2 5.157E+06|7.0296+06] 6.197E+06[6.621E+06
No.15-1 | 7.B22E+06|8.965E+06| 3.477E+06|8.401E+06 WEHSHM () | Um0 | et () |CRmod AR MeV/ fission)
No.15-2 | 7.516E+06]9.398E+06| 9.338E+06(9.236€+06 INCHEER | HUOREER
No.15-3 | 7.595E06]9.702E+06| 8.910E+06(7.912E+06 " 6 19 0.226 0.213
No.15-4 | 7.516E+06|9.489E+06| 9.2B5E+06(7.796E+08 23 10 35 0.205 0.195
MNo.15-5 | 8.267E+06[9.390E+06| 9.635E+06)1.154E+07 45 10 55 0.128 0.126
No.15-6 | 7.373E+06|9.9436+06] 8.921E+06(8.444E+06 75 20 20 0.159 0.150] -
No.15-7 | 7.5508+06|9.5826+06/ 8.806E+06|7.189E+06, 115 40 140 0.193 0.180
No.15-8 | 7.121E+06|9.274E+06| 9.933E+06(8.725E+06 135 60 230 0.147 0.t46
N2.15-9 | 6.585E+06{1.072E+07| 9.661E+06{8.546E+06 315 80 360 onz 0.116
No.15-10 | 7.492E+06|8.780E+06) 9.881E+06[9.0695+06 4953 100 550 0.0915 0.0916
No.15-11 | 6.926E+06|8.603E+06] 7.961E+06|8.2856+06 793 200 900 0.116 0115
No,15-12 | 6.965E+06|1.068E+07| 8.293E+06(8.631E+06 1395 400 1600 0.137 0.132
No.15-13 | 6.938E+06|8.197E+06| 8.946E+06(8.705E+06 2185 500 2450 0.105 0.103
No.15-14 | 7.065E+06|9.875E+06| 9.487E+06(7.580E+06 3195 600 3500 0.0813 0.0807
No.15-15 | 6.894€+06|8.319E+06| 9.711E+06]8.188E+06
No.15-16 | 6.629E+06]7.858E+06| 1.066E+07]1.010E+07
Nol15total | 7.291E+0619.234E+06| 9.028E+0618.730E+06
No.14-1 | 6.874E+06]1.197E+07) 9.545E+06[9.959E+06
No.12-1 | 6.970E+06|8.591E+06] 5.334E+06|9.297E+06
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Thermal conductivity, « (Wm 'K

£ 1 BHCFEHEEHE L UEE

BaUO_:, U0, (Ug ECEU_ g) 03
(81 %T.D.) (100 %T.D.) (95 %T.D.)
TR V. (n/s) 3416 5288 3826
Bk E Vs {m/s) 1993 2718 2323
EEENTERE A 1.011 0.890 1.051
¥ E {GPa) 66,02 213.9 126.3
i g G (GPa) 26.58 80. 99 52.26
AR MR « (GPa) 42.63 198.5 72.14
JEAEER B (GPa) 0.023 0.005 0. 014
G AV I 4 o 0.242 0.320 0. 208
FNA B g, K) 255.7 379.6 321.0
¥y b — AGRE Hy (GPa) 5.464 6.353 5.430
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Table 1. Chemical analysis and some properties of sintered

AlN and AlMN plates.
ALI5N AN
density (%TD) 97.3 93.5
open porositu (%) ' 08 6.8
15N enrichment (at%)
as-sintered 99.2
after 20 days 99.4
composition (mass%)
C 0.17 0.23
0 1.14 1.13
Y 1.20 0.62
Fe <{.001 < 0.001
Si 0.042 0.068
Ca 0.002 0.002
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Phase Diagrams of FeO-containing Slags Derived From Activity Measurements
Y. Uchida, M. Iwase, A. McLean and M. Myochin

Abstract:
By using an approprate thermodynamic model, it is possible to derive chemical potentials of components
in binary, ternary, quaternary or even multi-components systems. In turn, phase diagrams can be derived
from chemical potentials of components, determined through appropriate experimental techniques. The
present paper is aimed at documenting such derivations of the phase diagrams by using experimental data
for the activities of FeO in the systems, Fe(O-Al;0;-Ca0Q, FeO-BaO-BaF;, FeO-Ba(O-BaCl,,

FeO-Ba0-Si0;, FeO-Ca0-CaCl; and FeO-SrQ-5rCl,.

ELIRIXOFTF & RIBFHOERELUTICRET 5,

The activities of FeO for Ca0 + CaF, + FeO ternary slags at 1623 K are shown in Figure 1. As given in
this diagram, the FeO activities show significant dependence on the molar ratio of CaQ/CaF,. Within the
homogeneous liquid region, the substitution of CaF; for CaQ has an effect of raising the FeQ activity, while
the reverse effect is observed for CaO(s)-saturated slags. Similar behavior was also observed for the other
MO + MX; + FeQO systems. The phase diagram of the system CaQ + CaF, + FeO is given for the
temperature interval between 1673 and 1723 K, being based on the compilation of Mills and Keene. At
1623 K no ternary phase diagram has been given. A schematic illustration of the isothermal section at 1623
K, however, can be drawn by using the activity data given in Figure 1 and the binary phase diagrams of the
systems CaQ + CaF,, Ca0Q) + FeQ and CaF, + FeQ; this is done in Figure 2. The isothermal section of the
[Ca0 + CaF; + FeOQ] phase diagram would consist of the following regions, (1) [CaCQ(s) + liquid],
(2) homogeneous liquid, (3) [CaFx(s) + liquid], (4) [FeO(s) + liquid], (5) [CaF(s) + FeO(s) +
liquid], (6) [CaQ(s) + CaF,(s) + liquid]. In addition to these regions, although they were tentatively
neglected, solid solutions near CaO and FeO apices would also be possible. Consider, for example, slags of
Xcao/Xearn = 60/40 at 1623 K. During the experimental run for the slags of this ratio, the slag compositions
were changed along the straight line VW of Figure 2(a). The activity-composition relationship along this
line determined in this study is shown in Figure 2(b). As illustrated in this diagram, the activities of FeQ
were unity at the FeO mole fractions between 1 and 0.80, corresponding to the presence of pure sohd
FeQO(s) and liquid slag within this composition range. The presence of FeO(s) was confirmed by X-ray
diffraction of the slag samples taken during the experimental runs. Point T” of Figure
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2(b} corresponds to the boundary composition, i.e., point T of Figure 2(a). Since the activities of FeQ were
unity between Xr.o= 1 and 0.80, it can be deduced that the conjugation line within the two-phase region of
["pure” FeO + liquid] is given by the straight line TW of Figure 2(a). In Figure 3, open circles indicate the
phase boundaries obtained from the activity data, while solid circles are based on chemical analysis.
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Y. Uchida, M. Iwase, A. McLean and M. Myochin, "Phase Diagrams of FeO-containing Slags Derived From
Activity Measurements", 2nd International Conference on Processing Materials for Properties (PMP 2000),
November 3-8, 2000, TMS, USA.
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x E
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SATEM T ELFICET A ER 1 1 EEMFTEHMERSGE

WEB T —~ | A EOEY~0BT L ZEITHET 5H5%
et iR | B E o v oA XX F~OBT L EEBIZET AR
HEETRE. K4
* = BILKE BEH REEBRERER
) 5% UEER, SLEE NS, RE ENEXRT
T AFIRRERNTE ¥ — RERESEITHES BREWEGr
' MHEZFE L, BENZ, RFN—
MR W OH | MLk RER EPISEREEEE
£ W OB T | B ABRRERERFrLY— HERBRE SHGAE
BEEMR | ER 9% 48 ~ Y % FE E |ER11E THA158 ~
(FE) Trkl1 29 3H |HF % #1 R k129 3H31H
A A NEEWESR OMFEAEDE AN
[#F3E B AY]

ZWRTIE, BE, BE, BE, RREMZHETE SEDERRREELHVWT, U, Ra 0E®
B~ DNA LA TOREEFMEIT O L L HIT, BT A=A AW TEHET 5,

[FERE (BE)]

AWML CIE, U, Ra2E8r % C Arabidopsis thaliana (v A X+ X)) OEFICE#E LD
L OB SEM (BE, BE, RE, HREHNYE) 2TEE], Bx07—4#42FHET2L0TH
B, Eiz, HPOBRFHEEFELICHGMIENRNTWE a4 XF AT OB E IR L TE
REZIRTWEET BFAET7 2 T UERERT) ET /U, Ra® DNAKRIFTEES
ZOWTHMEITY L &b, A AT 77— EERBOTHESE~DU, Ra DBEE, IWEOIRK
RELITET D,

(e ESE D i
AT 2 /'m—RF ¥ /3~ (EYELA FLI-301NH)

R L5 fHHR 2 DNA EBis%, DNA #8i73#& (PCR Thermal Cyclar), DNA 3—# . #— (Perkin
Elmar 310 Genetic Analyzer), IP 43#r3EE (Fuji BAS 2000)
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[ (SEEE TOME)]

ERK 9 EEY, S WS IAE S Arabidopsis thaliana (2 A X+ ZAF) 75 DNA i
21TV, DNABEOSRNL R LI,

TR 10 £, HEEHER GCF ORI L TEREZRTT W EBbhizlirFrET L &
LTHAWT, DNASIE) G & —F AT T, ST LRI DWW TERBIE U)ol &%
R LTz, FIP (A A= 7b— ) RV CHBEPORSHRREO S 2 EMEAREEL
TR, FIERABIEWTHRERSMEBRDNS IPEBERER L,

{BFFERLR]

1. FSHHESE RO ORSHRIC L 2EEOBRFERICHT ORE
(DERBRFE

MEEEE CIIHEREYERUZORFRIC L 2EDEOBEFERCT AEELRAL1-D, K
SIS L TEREZTOT VW EBLWABERTFET AV E LT, Arabidopsis thaliana (32114 X
| F X)) o ARERERF ARV TR ZTo T, EEEE TORITRE T, 48t
ERBERX (1. BILKERES, 2 AHME-RBHE, AT ERESWF A, A ABIRE-ERESWS A+
N—IXaTA MNREE) TES IEHYBEEOFBERBETFIL, P & AR L 78 (2422-3170
ECO T4%9p) ICBWTIHBRFOEEPE Lo, LL, FETLET A EERRE 1 4
IR LI oditd, EBROFEMEERTOIIENTE R oI, SEEIMFIFT 58y
HEEERBE LTV Nc#L, 5203 N0 — 7 m s AT 2T o0, E I,
HEHESERGZORPHRICH LTERORBZATAHEEDHDBEF L LT, Hlo b7 Ak
KEMLEERBERTFHBV, FBROHFNETolz, ZOBEHREN, 7o=A7ans) 14 FERERET,
N7 o REREED D p- 7w VEE~DRERMEEF T HEEFE TH Y 5432bp S HRED, KEBRTPCRIZ
&0 HEE L /- a3, 3881-4683 £ TO 794bp ThH D, T AEREKEMLEEREGFICELTY
AN ERBRERTFRE SRBEILICS5 S TATOR 20 T AD— 7 0 AR EIT
ST, SEDERTHE, FITOHEELZRINET-HT Z—~OHF T 7 u—=27134TH ¥, PCRHE
B R 2 A DT ALY ERIL-%, ﬁ)/f»7747~%mwtﬁ4v9b/~91/z&
WESWT, A— b or—2 x4l L3882 To7,

(DEEFHER

B LICHE s F A+~ I X2 T4 MNESTEETEDRROI N 2 EERRET, K2 I128
SWF ATEAETEYBHED b7 o AREEBEAKBEBRERTOV - = AN TR ORI LY
b7 zoZ G AO—FERT,

FAL LT ho—F T ABETHER—ATF A D/ A4 RZEEALELRL, EEEOEVE LB T
EENB LN, FEEETOZREOHFED, AIEIRE BLAST #H T DNA 7 — % ~—XZx LiEFE
HREZITORT L2, DA o EaBER S 0 2456-3140 F TO 685bp U b T o A EE K
ER{LEE R =T 3880-4683 £ T 794bp DMK VT, BE AN TV ILEELRFESE 100% D
HWHEEEZTRL, ZoEgicBWTEBGEFOERRIE L dh o2 LR SN,

2. HEtEHE o E~0BEICET 5RE
(DEBFIE :

FEEE, B3 WF ALETET EW7- Arabidopsis thaliana (a A XFXF) 1P (A A—Y
YT — ) IR S TS E P OEBREE O SR W TCERMARE LT =, SHEEIL,
FhE W A EATREY L LR EBSE IR ETEY L OXMEEREITY, PEEEL-LORGEX
W OBHESHEL LD L OO I pEER L, ERIPUAOEEFEL L TXR7 (VAT
OBEFLITo 7, EFMENRBEOSHEERT LM, §7 4 L A~OBIEERIZ >V TLREL
7o FEATRIAAEE L TR, §1TETH6HEMAET I ul X+ XFOEREMEMAK CHESE LI,
W EEE T v iR, ThEE T ANACERIETENE LT, IPREEA AL 7T F
S A FEHOTEFZITV, X#7 440503 RENNDOL B RENFIX Ic L W Big%1To 7,
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(2)FEERFER

X3ic IP MRt 24 ~d, IP MBFEREL S, MIUKZERB A EATED LSV L HEEETR
MOESSOHHFICIPEESBH N, EEXBI7 4NV LIICLI3AETH, EXEREZELTT-
THHERICE DREET ot ERICAVWEELEFTO Y 7 VB, JL3\W ¥ 515 806ppm,
LA E S A 0.89ppm T, 2 HEFORIHEHEIBEZENE 1,000 £H 5 HLEHL LT, 1P EiR
WHEAEZERBELNRNWIE, XB7 ANVA~DBEBEHZLIAENT Ehh, EME~OBFED
BOBEIZOWVWTE, TETORFEHEREDECLD LI RBEELRERITIRW EEbhaT:,
L ENIEE SV OBERBEOSIT LT T 2nd, ZHITEDREN LTS HEROKEICKELT
WhTmh EEZ LN, X3V EOEERLHEEDEOBEER W EBRERINLFERLEERD,

IPIZ L5 7 4 v A~OREXEBOBRTHI WL, K350 TRDERR Shr TIP B4 T,
LRI A 24hr (2T 5 2 L TEERIFRT T B2 Ehb, IP ~OREERIL Shr ERBELU THD
L BEbh3,

FAFETIRIP & X7 4 VAT AV THEDERORAEHEBEDSIARES EHRICRDR, 2F
EELHEDETORFREAER TERbol, MHEOBRRELLA-DIZIIBELZEDY T %
BAELRIEZEIZIL > TEBUDT—F&E2ROD L0268, SEAW:E A XX FHEpEo
FTHAE WD, EREHOBESCHEFESORFBRSEHOBELEbLILS,

od, EFFFEOERTIC, XRAFESE TH Y IFEEHEY - RIS L BEIEABEIZ- >, ¥ & HIZE D AT
Ea3hELA, A0SR AHIEE, HEEECEAL, REOEE L, TELEHLLET,

[S&DOTE (BEEUROHE)]
AT BRI T SRR AEE TR T 7 5,

[LAR— b, &3 - BEREB~DBRRLE]
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Iesdhat BLASF] et Soquans)

BLASTH 2.4.10 [Aug-26-19931

Reference: Altschul, Stephen F., Thomas L. Madden, Alejondro A, Schaffer,

Jinghui Zhang, Zheng Zheng, Webb Miller, end David J. Lipman (1897),

"Gapped BLASY and PSI-BLAST: o new generation of protein database search
ModA310 AsH11 Slgnal 3261 A200 T:181 C;182 Poga 1012 progrems”, Hucleic Acids Res. 25:3388-3402.

ABIA Vareion 34 57 POPSIED 3t A Ptaes) Wod, Nov (3, 1968 4012

PR = 1 0084 MATRIX Tug, Nov 2, 1688 2234 Querye auer

Veralon 3.0 Lenp 3 Paints 1452 Lo 1.02:10 Bata§: 1452 Spucing: 13471347

Score

Juery:
Sbjct:

Queiy:
Sbick:

Query:
Shjce:

Query:
Sbjet:

Quety:
Sbjet:

Query:
Sbjct:

Query:
Sbijct:

fheery:
Shyjet:

.4
(485 lettars)

Database: ddbipln.seq

96,682 sequences; 211,363,458 total letters

2B LATHCHS AL Eholiona chalcone syithase (CHS) genc, complete cds.

Langth = 3864
« 040 bits (4703, Expect = 8.0

Identtties = 474/679 (100%)
Strand = Plus 7 Plus

3 ctnggmnngungcggcn?tguaggcmtcmggagbgggqcmgcccmgtcuaagntc 69
TR L T T b bR i e e T B et re s ik e

2462 ckoggcanagangeggeagtgnaggeentceaggegtanggccogi ccangteangate 2521

61 acteatgteptettetgeactacctcogacgtogacatgoctggtyctpac tacsagete 120
LRSIt L s e it e e eseeesr e
2522 ackcatgtcgtettetgoactacctecgpegtagneatgretaptactgactaccagete 2581

121 accoapettettggtctecptoctiacgtcaagcgtctcatgatgtaccageaeggtige 130
JOVESTECR L EETE R LR R A S e R LR R T
2582 aceangcktottggtctocgtocttoogteagpeptctontgntgtaccagcanngitpe 2641

1681 tkcgeoggegptactgioctocgtatcgetanggatetegecgagaacaacegtgpagea 240
PEVCLELES TR S I it LT e s b nan e e el irrsdedeil
2642 ttcgecggeggtactgioctceptotcgetanggatctcgccgagaacsaccgtogagea 2791

241 cgtgtcctegttateigctetgagatcacageeghtacctiecgtgptaecctctgacace 373
T I B e L Er R e e e YR ke el
2782 cgtptectegtigtetgotetpogateacageegetocetteegtpptecctetgacace 2761

391 coccttpectcectopiogptooggctcttttecagtgotggegecgoegeacteattpty 360
ELELLTRUL LI s LR LD I R RS bR VR E TR e gl
2762 caccttgactccctcgteggtcaggetottitcogtgotagegeegaogeacteattatn 2821

j6r gpgtoggaccatpocacatctgtocapnsagacactoatottigagatgatptetacegct 420
FITLRTTH TR PR LR b r e r e e et e b rngnernnn s
2827 gggtcgpaccctpacacatctgtcggagaganacecntetbigagatpgtptctgocget 2a8L

AL caguccatccttccc?actctgutggtgccutagucggn:attegugggmgtt a74
TR LR T s T E T I RN R E R LRI 3¢
2882 cagacentecttccogactetgakggtgecatagocggacotttgapggaagtt 2935

H1 Ao EREBESHRETORERESIAN LBERERE
BLEWALTIEHA—S X254 MESTEESED




— 00 —

A Mo1dip AZ53 Eigns 8:243 A28 T:157 C:123 Pogelolt
AR /_r_m Varsion 2.0 DT FOFIED Sal-Any Primer} Mo, S2p 39, 1559 1820
ABL-CE1 253 £034 HATRIX B Men, S2p 18, 1089 1535

Yerion 3.0 Lanp 2 Poinks 973t 6720 Baeo 1:079 Sposity 10.34{10.34)

BUBLL ST el (o5t AR LR Ui AT G b el g T 07 p v ey e e
T80 9 iod 1lg 130 130 140 IS

o 160 170 180 150 200 210 220 230 240 IS0 16D 270 20

T 2 MTETCHIR PO OO O AT R T RO G MR TR
290 Ell 10 320 330 310 350 30 370 B0 ki) 4100

it bbbl Com s posl

priscemaprts JRaz s eievanaa i e lonk est il s el T re ki DR g od 1oy Bl ary 2 e Lazb MR C orwriadt sl w7280 0 £ 524 ) RV £ T LM
410 420 43¢ qd0 430 166G 470 480 400 508 £in S20 530 L

oo a0 M o D rrisfhontlioal

[ Nl BLASE] [Fens M veatued
HLASTH 2.8.10 {Aug-26- 19997

Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaifar,
dinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman {19973,
“Gapped BLAST ond PST-BLAST: o new generation of protein dotabose senrch
progroms™,  Hucleic Acids Res. 25:3389-3402

Querye query
471 letters)

Lotobase: ddbjpln.seg
9%,6E2 sequences; 11,353,458 total letters

PLARIATYZIOED Arabidopsis thaliona cinnaonote-4-hydrosylase (atCaH}
gehe, complete c¢ds.
Length = 5437

Score = RGOS bits (4@6), Expent = 8.0
Identities = 4BG/306 (19R)
strand = Flie / Plus

Query: 1 cotedttgdagetyogcagaadpgogeaot coacgaggacastgttcrttacategtcon 66
N R N N RN R N N RN R R R T T A TN N AR
Sbjct: 3479 catecttgangetgagoogacgggegecatcnocgapgacdatgttctttacatogtega 3918

Query: 6:  pancatcontgtcgecgptaacttctatt tottacttgtagpatocgtant cantectetr 120
R RN RN AR RN R R R N AN F RN RN R R RN I A RN IR
Sbjct: 3939 goacatcantghegecggtonc tictatttettactigtangatacygtantcaatoctet 3998

Query: 121 apacgtetotpottgcatanggeattggocottogegttttangtpaatectagocatae 140
R R N I R R R R TR L R AN T E RS AT N I Y
Sbjct: 3999 egacgictctgctigcatanggantt goacattagtgttbtaagtpeatcctaoganatoc 4058

Query: 181 ggoottplooccatacteggoaattagge toatptangttagbitttpgteteccctgn 240
PHIL R e O T O S AT T R B s s
Shict: 4659 goottgtasceataocaggaaattaggctcatotaggttggttttttggtctoccctgn 4118

Ouery: 241 agoggeigpottgtatatpgtittygtgongetoatatetpattt ctgctongacagege 320
FHTDEH i i i i i e i i s i N
Skjct: 4119 egaggetgpattgtatatgpttetotgaapetgetotettgotttobgctaanacagegn 4178

Query: 391 tigagacoacartgtggtctatogagtpggganttocagagetaptaacccatectanse 360
R N S N N N T I A N T T T T I
Shjet: 4179 ttgegacaacat totggtetategagtggpgaattgcagagctegtpaaccotectgoan 1234

Query: 361 tecapagtnapctanggaacgractogacocgpticttgpacegpg 406
R N A N N R R RN N AN AN A AR A
Sbjct: 4239 tecngagteage kasggaacgaactegneacggh tcttggocegan 4284

B2 5URERBKBEERRETORERSRNT & HRERE
RS WF ALBEHEY)




IP [ (3hr)

IP Eif5 (3hr) 1P B (24hr)

S Y b

HWER

IP figdfriE R

m
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ETERIFHATCH TSI PR 1 FERAHERE R
WIRB T — < | ARNOAEMERDO AN =X AICET 57

W h R B | ABRNOBREREOIERICET SR

R, K4

PR REHETHE RV O IER
P O #a% MR W L34
HMFFERT REGRE - WHERRERLF—
w OE | AopEE AN Y EEETEGr
| BREEARE, T4MIER, FHAA

B 38 o |RRY REHETER REFY1CITER

£ W 5 Fr |REERDT USRI R

EHEYFERE MERIOESH ~ 4 % F OE | ERIMETATE~
(F &) Mpk134E3H W% M B | FER124E3H31H
W5l O EPIFER CORFZEE D2 T AN B ILFER S

(e ERY]

= LNV BT OB A2 B W T, S TIEERNC WA 2 IRHIEEHE
HEEEL AN GUE FILAR T TOARMBEEORE EBLVHEDR L OFEEARD
AAZZXAITHEL TOERNHREEZTRY, HEHEEROKME - BB TS
ABRBEFMTHILEEZENET S,

(Dt () ]

2 FLE I AR EFIK R (2 MW T, YUEE WS BRI SR o e T
ZARBAEBROFEEA DAL B LU TOEBIAEZERT 5, RRIIZAELEE
EEEAERAVTITRY, BEENORBKTELSE EFESKEESETS, £/,
ZILEEAERNOEEEKRBOHAEELTTDRLFDREOEAMEICE L THK&s
2175,

[ EEHiae)
SABEAARAKERREE (RIS R AL BT st )
Bk EHAIERE, FDRKZEH (AIURFREH TERRE T 1 > TERERND)
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Rk CYEEEETOME) ]

CEk 1 OEEFTCIERLAEBIZTEORD TH S,

(1) FDROFIE
FDR(Frequency Domain Reflectometry) K531% RRIAR CEAT 2 ZABHE (TS5 RE—
Z) CHEAT A ICREROREETR .

(2) HS A —XOEEBHOBRE
S A —ZORAFENKGRE, FREAKSRER, FEANBEKREORGZTRo .

(3) ZILEEMAEZ B W REfnKERKER
ZIEEE (H5ZAE—X) 2L, KEACBWT, VEEYZ2EEL A ABRNKESREE
Filiz, =LT, ME/KESZBL, SABEERPOKEETRIENETS EEDIC, FDRZE
AL, Bk BEOELENEL .

(BFZERR]

BEETOMEOEBERMBEIVERIILLTOHED TS 5.
1. FDRAKSEEHRIZER (FrequencyDomain Reflectometry) O# MOt
(1) HEERTNTEAEOBRE

EBIZREETIBICE, BLWARAIEEERUGE, JO0-T70REE0REICLD, TORIEMH
BICIZDAEL S THERFET R EREDRS, Lo T, FDREZAWTERICEZFOKR,EZ
ETHES, BEDPTFICEENIENBECEEFZTZEMNEILND, FIT, FEHTH,
EEIZDERE, 2ESEE, D HMNTEEOIHEBICOWT, IRl B8O EHEDE W
OWTHRELZ.

DEE :

EfETofErBn TR, AlEBHcks THEORELRE<ECLL TS O L TFHEINS,
Bz, KOBEBRIZOCUT TARICELT 5/ 2O HEORE THUET 3 BEICITHEERER
INERAE T AR B D, TDOD, BEBLIIAEEIODVWTOREBIKETHS, TIT. XK
IR EARBER T OEREOEFN NI UTREZRCIE THEBRERE L., KEEROBFEOH
EEREER-1ICET. £, FRALICHTIIERRER-2ITRT, BEOQLERIIHWHIRICE
BERETFTTREVNIERENELNE, KBEROBS LR L TZOEIRLTRENHD TR
OT, BECLEZEEIANBOELTELIARVEEDLNS Y, LUEWRAERKEZRD ST
BEMTIRAETHS.

2) HORE

EEOMETHETAESICENT, P AEONEEZSATNSHEBDRL, FER
CEERLEL LT ERBRRINGE, FITAAVEDAEL TEEF N VAZHWTESREEZE
[bx4, BEEGI AEEEFN, MIERRER-8I, SE—JRELIVEE OELER4
TR, FOREE #2000ppmE TOBRETHNEE — VHBICEEJERETH LY, T0O—
HOEREIIE—ORANELY, 2000ppm (0.2%) 2EA-HZ0NSRHARTEER- T,
3) TRITFEE

—f, TRIF, BEOFER (LHT4,2ER]1) BKOFEE (=81 WKHRTHEFEIZNEND
THERCEEREZHOEEEESKEBETTHLEINT VWS, TORREL THERMIKE &—
EEL, EREEp e AL BaRE (231, W) OBERZNE L. £, SEKEDS
& EESKEODESTOLELDIARS ORGSR EZEATITok. BONHERER-BITRT,
EREpMENL T OFERIFIE—FLR> TS, IOMRLV BERETNTHEOEEERZY
Briizd, AHAKBICLVRESNG T ERERTEL, 2L, KOBRNEWESE, FER
WESADEYD, ZORETRFOFEEAOEKFENERZLEXSNS, SRIOHERERN S
FERTIEHOTMhICFOERRR O NN, FELTHR N TTOREIZETH LETRN E
EZZ 5N,
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(2) Badslicxd 2 8BREoss

BE, ABYORSEZIEFETHET A HELLTIE, R, HERFENHVORTVHS, L
ML, INSOFEISREEBNPRINDTHY, EEFr VT —2 a3 BNREBETHIE, EEIZ
BT WbDTH B, TIT, BETIE, FBRAOKSROVEEDEBELE LT, FRIMGKS S
PHEEED DO THS TDREZAWEAIEEORFERE, E<OMERRINTETH S, FHE
TOFDR#EBIL, ERPV1FTCHEREONUENTETHLFREF-TWE, JTTIE, -0
FDREZAWTEBRPOKSEBRERTS I L2EMNELT, BEEcwd sy Y FL—3a9 >
ZfTol, 728, HBHCIERE (KRBT RS r=2.33z/cm®) 2 A,

1) A4 OES pF B3R5k

FDREBIZLZF v U Tb—2a X OBICIIERENOKSBEZE T ENBETH LT
BRI SRRV EAEIAETH D, TIT, I THNEREAVWTEE MU TRSE R
HET 2T D HEER . M6 KD BEHRELBOBEZRT., £EBZAW, NI fREkrEH
LCEERENTRT 2 pF R EER L, KOBOREGHEEEELE, 28, RRidbkRESIc L
TRREIC SN HBEICH LT, INFATFy FRACIERBE2EMT2 5 EfTo7/-, £, m
ETHEI/ELIESIvITFLRAIDIT—Z M) =N a—FT (0.2MPa) & L7,

2) ME OB

EX100mm, ¢ 5mmO7O—7%HWSEE0, FHICHHETEEREOBRIE, 130 X60X
60(mm} ODARICEEI v Y—EBWTHEEL-,
3 JO—7 (FEE) ORE

E7O—71F, EX 100mm, ¢ 5mmOBEGAESY 1 7L, Rr—7VOBLENEY —
AW EZFRCEER DY, TN2RE 00 ISR H T 2REEY 1 T2 AW, HELR-T I
Ny, HBEMS AT TE, £, HorUBTD—T70EBEFURE, RUEXOLE KU TE,
ZIWTO-T R BATS, ¥, BHEHLICHIES 10mm, B3ImmBEO 2EITTEE, 2T
BB LI E2RLAS, E2REEETS. £, REES 17T RPOREICHRE &
BET—7TROMT, ENEEILICIRF I REERTI—F 1 ¥ T 5L TRBERT -7,
4) HE DM ‘

RIEL 70— 7 2@ L= fiEE 7 BMoKkIHEKIC L0, ERlcLE, IMcak- s
Bicks &, Y5 BMOKPHEITRENCA->TWS,

b) FEEDOAIE D X KEBOIER

FIZEBLI-FRER OFER OF—F2dEiC, B-6ITRLEMEF v 28— 2 WTHRS
BOWMEZTH /., #EEZEII v I T A7 LICRYE, FEHINENEFY ON—0 R0,
WREFHBKBIADIDICEEZNR, BETFHOESI v I F o AT L0 E2, TOBRO
HERBZRERNTRIEL, HKENER KBRS EBATOHKEDOREN 5 BEOGHSKEE
HE L. B-8INEREICL VRO EADEN KB EAESKEORFEERT, EREO DY +
2RAE, BRRE RSB Lo TRETOKRSEOEHINZVENE OTIZH DM, Al
BHERERLTNEONGM5, HBRTRIREZNT—TEN, BRENEOKSIBEODGEE
REMCHERLEECS, SBATOKRSGREIZIFERICOTFLTWS Z L0800/, B-0 oS
RBEEAESINEZFERBEEOMRERT., TREBEZERT DI, 7O0-TBASYALTO
BEODAT, FUBBROAEHREZE WEFEROFFBEEAHISKBOBBRTELE HOEE-10
WZRT. IN&D, JO-—THAY A T TS5 BRERFREENRESNTVWA N, SRS (T ¥
A T THEHAGROBEIN L5 FEREOEENFLAEBEN TWAVWONRLS S 2NS, X, #K
ERBEE S OHEM PR THH A EMRBETIIREWA EBDNS, EFEL, EREICL DK
DERFAHTE, HENOKDPEOEBHEEIRTET, ERHMOF—FBFRLTLES, Lk
T, FHSKBLFEREOBRROSENZICRIIERTH D, FERICBIT2 ABFEOBEAIOR:
IEBBROIERRIERTRECH o2, DED, HEHEBOBNE SERICH U THRERNTKLEE —%
T A —REHEORFNREE L TR,
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2. R (H5AE—X) oXEiEmitoitiE

E 2 KT BT AABSER LA TORENEREBRERTEAT A S AE—XcD0nT,
BIF0 - FENBREE TR T2 EBPHOREERET oM, ERHORBRRBROEDICHWESTSZE—
RFWTNHE—RET, ROSETHS. 4B, HEFGs=2.4%e/cm®) TH5,

@0.1mm, @0.2mm, @0.8mm, @1.0mm, ® 3.0mm

(1) K HRerErh

AROFREREE S UTE, 2R EHKER, MERE, B (a3 O 3HEEFRAL, SRR
DH A =X BT BRSNS (BREESKREEADOTEHKEDR OREE{TRo-,

(2) BIMEKIRE

BRI BRERIL, JISA 1218 GE/RMGEKRE) WWHE TSk, #EEIAZ ¢ 100mm, &
& 120mm TRHAEF TR EER Lz, B-11 ICENEKRBERETT.

(3) FEIFMFEKGRE

BEREAK D SHEIE 2 W TAEIBERREE RO, FHLEIS A Z0.1mmObOT
H5. stHlfEZHNWEELERENEKEEZH-12CRT, RBRT—IN5E, BHMELS %L TOR
BB RBEOMERER T LR . 51T, PR ADSHIERTOEMESAKELEHKTE
DEET —F OZLEEFARD DT, B-13IZRTEIC, EFREOKESEEREDHEET-
7=, FEHESKBICHTBENKE (7 a3) OFEE, BRTH15cmBETHY, MEKES
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