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Fig.1-1 Changing world population and world energy consumption.
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Fig.1-3 History of the critical temperature improvement of superconducting materials.



Table 1-1 Superconductivity list of typical superconducting materials.120

Material Crystal Structure a‘figfil‘é\/[%gnetic Field %‘)itical Temperature
LTS

Nb BCC 0.404 9.25
Nb37Tig3 BCC 15.0 9.08
Nb3Sn Al5 29.0 18.3
V3Ga Al5 27.0 165
Nb3Ga Al5 34.0 19.8
Nb3Ge Al5 37.0 23.0
Nb3(ALGe) Al5 40.0 20.7
Nb3Al Al5 33.0 18.6
Nbp 4Tip.6 Bl 10.4 12,0
NbN (Film) NaCl 13.0 15.7
PbMogSg Chevrel 60.0 15.3
HTS

YBajCu307 Tetragonal 674(//ab) 93.0
BipSryCaCuyOy Tetragonal 533(//ab) 85.0
BipSryCayCuzOy Tetragonal 110.0
TlpBayCaCupOy Tetragonal 1400(/ab) 106.0
TlpBayCayCuz0 Tetragonal 127.0
HgBayCapCu3Oy Tetragonal 135.0




Table 1-2 Typical superconducting material fabrication processes.120~1239

Fabrication process name Main used Abbreviation
Internal-Tin-Diffusion LTS

External Diffusion LTS

Powder-in-tube LTS, HTS PIT
Solid-Liquid and Vapor Phase HTS

Jelly Roll LTS JR
Surface diffusion HTS

Bronze LTS

In-situ LTS, HTS

Kunzler LTS

Infiltration LTS, HTS

Ag-Sheathed HTS

Chemical vapor deposition HTS CVD
Metal organic chemical vapor deposition HTS MOCVD
Pyrolysis of organic acid salts HTS

Sol-Gel HTS

Melt powder melt growth HTS MPMG
Spin-coating method HTS

Dip-coat HTS

Doctor-blade HTS

Laser deposition LTS, HTS

Laser ablation HTS

Laser pedestal HTS

Cluster ion beam HTS

Ton beam assist deposition HTS IBAD
Plasma spraying HTS

Suspension spinning LTS, HTS

Screen print HTS

Paint-on HTS
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48

Fig.1-4 Crystal structures of Bi- and Tl-based oxide superconductors and their abbreviations.124

(b)s=1

(a)6=0

a) Orthorhombic Superconductor phase, b) Tetragonal non-Superconductor phase

Fig.1-5 Crystal structures of Y-based oxide superconductor and non-Superconductor.129
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Table 1-3 Investigation results of domestic databases in Japan.149

Organization type Num. of organizations Number of open
databases on the
internet

National University 87 923

Public University 71 92

Private University 581 705

Inter-University Research Institute Corporation 15 162

MEXT=, Affiliated institution of ACAP 25 172

Junior college, College of technology 304 92

National Research Institution(increasing of IATY) 90 272

Public Research Institution 448 130

Special Research Institution 9 25

Scientific Research Institution 162 51

Total 1,822 2,624

a) Ministry of Education, Culture, Sports, Science and Technology
b) The Agency for Cultural Affairs
¢) Independent Administrative Institutions

17



DL D RFEROYGED =D, () FHr L X —pEEEIR G BRFHNE (NEDO) (28T TR AR
J - FUFMEERFZEE ) OB & LT, MET—4 =20l 7T v ~ 7 4 — L OHEU B 5 RARTE
23, 2006 4EFE D 2007 AT D HPEREE INIHED BT, ZOTE T, Mk —2 =207
DD AT IR—H VORSLRT —F _— 27— & OIGEER /2 ESHAE - EtESh g 150, HiET"Z
v 7 4 —LDEE D=2, XML (eXtensible Markup Language) 157159 | RSS (Resource Description
Framework Site Summary) 159 > OWL (Web Ontology Language) 60 (ZX 54 b o—72 812k
V. 7= OIEES L EMERRED~ v B 7B JOBHEMEIC OV COMZE D H 7z, 70, HET
— 2L LC, [ERSESECH D MatMLI6D / MatDBU62 59(2 X 2817 — % otk 72z > T b
A, EECA ¥ =2 odhEkiE, 7 —# DI - "MAEIATT 554, IEFICEETH LD,
ZOXIRFEETEEL QDT — A R_R—=RFBHED & Z A TH D,

LU, MEIBRICET D RIER OFARICIL, SHFEECTOFRT —Z O HTEFEMEE CRAERHS
NeT—%2 & DHSBFHIANTHY . v NI =77 EZFIH Lo T —4% OILH - M AT DA ffSL
THZENTED L, MEMHEOUGECER BIBRR OMEZINET 5 Z LN AREL 72D, 2D X 572, FHA

FIFHAIE (interoperable) 723 AT LADEEIMEV B TEEN TS,

1-3 RERXDERIEERL

21 HERLAIIRR S R BERRIERIR D720 DF—~ 7 U 7V & LT, BB A L BIE R I b A
TENTNWD, ZHDOMEHIWT b SEME O 22—k L, mittiebz B L CRBRILEYot
TIV I ANERELTETND, LNLERE, ZEDOZEOMSERRE T INETITEES N TN DY
77 MEBIT, FEOHIZHER S 2 IR V—T N TOIHEH SN TN D DNRFEETH 5, L O &
LTI, AFERSEE L CH L T2DME T — 2 S T 5 2 & | MBRIRT — 2 o R T — 2 A
FNTH D Z & MR ERHEDTDRICA A RIRA Z 7 =2 ORI THDH Z & Z L TRIET
— 2 R DOBHRARRHE T HERDRENS AT TH D Z LR EBET D, Fio, WIFEE ORI L1
BRLC. M —2 %7 77 MEmE L CEIIsZE SN DA B ARTERETH D, S5k, BEEMEROR

MRS EN R & DYeterbk 2 SRR /2 E~DIEMAHED D 7201213, & F SE M TREBIZERES

18



AVCWDEET — & ZWF5E R CF — 42— & LTI - AT 2 0 AT LOBIREBRAIR EE X D, A
vH—Fy b RGBS T — 2 %, EOENC LV FEET 5 Z ERFRETHIUL, FHADOT— X B4
DN D 2 ENTE DL D120 | FelEBIBZEI C 30T 2 RIEIRR DT DD /780> —n L 72 %,

Z ZTAIIE TR, Fig -7 \ORT & D12, SetEry7et by — 2 O 5f EU OV TR L, *
v NU—7 R U CTHEIZIHA SR AIRE S AT AR LT, 1y T — 7 HERIZBT 28T —

SRR L, MEIBSEICIT 27 — 2 TEMOEZXN S Z L 2 A & 975,

Advanced Materials Database System

DB Server
T
Common Data — Standard XML
————————— SChema for
— data exchang
=~
[ — |

Internet | ‘
Data Schema Data
Download Download Download

Client PC

Exchange Client PC Compare

New Material —
Design Fact Data
—

Fig.1-7 Advanced materials database system using XML technology.
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Fig.2-1 Flux flow model of superconductor in a magnetic field.
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Table 2-1 Typical LTS and HTS fabrication processes.

Fabrication process Abbreviation

Low Temperature Superconductor

Internal-Tin-Diffusion

External Diffusion

Powder-in-tube PIT

Jelly Roll IR

Bronze

In-situ

Kunzler

Infiltration

Laser deposition

Suspension spinning

High Temperature Superconductor

Powder-in-tube

Solid-Liquid and Vapor Phase

Surface diffusion

In-situ

Infiltration

Ag-Sheathed

Chemical vapor deposition CVD

Metal organic chemical vapor deposition MOCVD

Pyrolysis of organic acid salts

Sol-Gel

Melt powder melt growth MPMG

Spin-coating method

Dip-coat

Doctor-blade

Laser deposition

Laser ablation

Laser pedestal

Cluster 1on beam

Ton beam assist deposition IBAD

Plasma spraying

Suspension spinning

Screen print

Paint-on
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I N"?
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—> :reflect loss
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Fig. 2-2 An optical system for YAG Laser irradiation.
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Rotatable

mirror
YAG Laser | Q switch — SHG % N
Lenz
™ T
Quartz Glass
Power| | Cooling| |RF Generator ':J{ }P
Supply| | System | |RF Modulator Movable Rotatig
Stage Wheel
y, —X
Control Panel -
Chamber 1 Chamber 2|

Vacuum System]

Fig. 2-3 Schematic diagram of YAG Laser irradiation system.

Table 2-2 Specification of YAG Laser Irradiation system.

Wave Length Transvers beam Power Qsw Beam diameter
(zm) mode (W) (kHz) (zm)
0.53/1.06 TEMoo Max. 15 Max. 40 Min. 34
1.06 Multiple Max. 100 Min. 100

Table 2-3 Specification of vacuum chamber system.

Chamber 1 Capacity — 30L

Vacuum 106 mmHg

Stage 50 mm X 50 mm

Velocity 25 1 m/s—250 mm/s
Chamber 2 Capacity — 40L

Vacuum 106 mmHg

Wheel dia. 300 mm

Velocity 0.01 rpm—10 rpm
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YAG

NbsAl

in Vac. or Ar

Fig. 2-4 Sample preparation method.

NbgAl () (b)
0.1 MPa.
60W.
270 1 m:
3mm 3mm

(a) Straight line irradiation using X-Y Stage, (b) Pattern line irradiation using X-Y Stage

Photo 2-1 Sample surface of YAG laser irradiated.
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DORUREIHC L 23BT, T, Aty MK 16 K 235541, OB +—7 Th o7, Ak
(X VELNT-T, fEIE. Roberts?20 OFIZ LD NOCN DT, fHifE 17.9 KITAVMEEL 720 T, Freik
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Fig. 2-5 Temperature transition curves obtained.
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Fig.2-6 IZNb3Al & NbCN EIOBSTIC T DA ETHIEORM R 27T, WEREIT42 K TH
%o L—P—HSMHE. ) = 36 W, BEI#E = 0.025 mm/s, 0.1 MPa @ Ar H5VMNEN, 5
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15 | I
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o
|
|
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Critical current. I /A«
Oj
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36W«
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0 | |
5 10 15 20
Magnetic field, B/ T+~

Fig. 2-6 Magnetic field dependence of critical current at 4.2 K.
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o

10 g m+

. W TEERE

Photo 2-2 Scanning electron micrograph of cross section of irradiated Nb3Al sample.
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Fig.2-7 X-Y stage speed versus Laser power obtained.
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BilC,H,5C00); Pb(C-H,1C00), 8(C;H,sC00), Ca(C;H,5C00), Cu(C-H,C00), |
(Bi:Pb:Sr:Ca:Cu=2:15:2:2:4)

Toluene

Spin Coat (MgO Substarte)
Speed : 2500 rpm

Cyeclic to 15 times

Calcing
500 °C = 12 min in Air

Heat Treatment

845°C % 6- 15 hrin Air

Fig.2-8 Sample preparation flow of Spin Coat method.

Weighing and Mixing«
Bi:Pb:Sr:Ca:Cu = 1.6:0.4:2:2:3«

Calcining+
800 C /12 he

Miling by Ballmill

Paste «

Acrylic resin added«

Screen Print and Dry«
200 mesh«

|
YAG Laser Irradiation+

Fig. 2-9 Sample preparation flow of Screen Print method.
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Weighing and Mixing«
Bi:Pb:Sr:Ca:Cu = 1.6:0.4:2:2:3+

Calcining«
800 C /12 hr+

Miling by Ballmill«

Paste «

Acrylic resin added+

Paint and Dry«

200 mesh«

I
YAG Laser Irradiation«

Fig.2-10 Sample preparation of Simple Paint method.

Paste Layer Paste Layer

Ag Buffer Layer

Cu / MgO
Substrate

Cu/ MgO
Substrate

Fig. 2-11 An example of sample configuration.
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Critical current density, J..; A/em?2.
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Fig. 2-12 Critical current density degradation of Bi-based oxide superconductor prepared by Spin Coat

method.
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MPa) Thd, OlF22124H, @IF2201 HHITKILT 2B —2 Zord, HHEO XRD #5RTIE, KT
HRES U7AE2R & [RIRR7R 2212 40 + 2201 FHOIREGMIAME B2, LasL, WS & RKT CORS TIIA 5
RIS TZHR N ¢ SECAE AR U7z, AERERIOfE2 L— W —HREC LY e BilCmAMS Sz 2 L3RRI
BULETE , [iR5E 7 7 SRR T ORI S U7z Bi % 2223 FHIE ¢ S5 2 AL < ABTIY . AW
Z2TO ¢ BECAPEDN T, ZORRICE D b0 & Bbivs, LinLARnRs, AR LI s A
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(a) Sample with Ag substrate, (b) Sample with MgO substrate

Fig. 2-13 Resistivity transition curves for samples prepared using a screen print method.
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Fig. 2-14 X-ray diffractometry result obtained.

2-4-3-3 FIEIZ& S Bi REMEMBEBADRHK

Fig.2-15 & L——FG L7288 A0550kE XRD fER4 3, FiE MgO (Fig.2-15a) LT Cu
(Fig.2-15b) Th D, FEEMHL. L—V—HJ) = T0W MgO H:f) BLO50W (Cu Ftk), F7-,
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— I BRSNS OO, Wikl BIDALHRK (2223) L13H 725 221248 (O) +2201 # (A) + Bi Free
(O PBEshz, WTINogE S, BUmPEEER0 bien -7z, Fig2-15b (238175 20 =35" fhit
DRE IR —271%, L— =l L0 =2 FDSEH) O FIBE L 7272001285 H L7z Cu EARENZ LD b

T D,
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(a) Sample with MgO substrate., (b) Sample with Cu substrate.
Fig. 2-15 X-ray diffractometry results obtained.
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Photo 2-3 (a), (b), (©) (ZHJ] =T70W, BEREE =0.025 mm/s DFAFT Cu FAGREHC B 2 U 7= 5k m
O SEM FEZ/RT, (2) DIHIFRIHDERTHY . Al L—P —RHHZ K > THARL L 7 BRSO
ik, ARSI CTH D, T HOMEBZ SR TR LETED b) BLU © Thd, BES
FIE, ) 1IZROND L HICRINBEZ 10 pm OFRRIEME LTV, EDX 7% L7-fER, 2ol
fdE Ca VU v T 72 2212 fHCh o7z, £, FEICALND LBV | HEEGHHITHEE Clie < 2Oz
7T I MMEET D & & IR IR SN o T, (© ORISHEEL, B um ORRTHY |
Z DRI TRTEMA L [FERD 2223 Tho7z, L—F—RIFOAR Y MEE34 pm Tho7zns, I L -
TR Lo ARSI IEIED 5 mm SEIIBIER Sz, 202 Lid, FRPEMEED L Cu ThoH T
D ERBEAEDS 0.025 mm/s & HGHTE 20 BB L—F = K0S vz &L Z Ltk %,

Photo 2-4 (a), (b), () 1%, MgO Stk BIZ Ag D3y 7 7 —J@aAHT7-akEhT, HJ) =70 W, BEhdE =
0.025 mm/s DA THRE 21T 7= A OB EE O SEM HHECTH 5, Photo 2-3 DA L [FEEZ, (@) @
(FEFRDFAOEITD Y . ZOA M EEEEFIRER CLANDREIER Th 2, (b) BLD © 11 i
FNE ERPRCBER LTSRR Ch 5, MgO BROYrE, BFEEARIT 07310 1 m OFTRIZAER L7k
HfkZ L TR0, BRI DN S DDDR Y i & 72 o7z, MgO FEROARL U7 S A ORI X,
Cu FRDEE LV HIZDNTHRS, BLZ 300 pm &ieoTe, Fo, REUSTEEORMAUE Cu Kbl & [F]
FRIZHTBMAD 2223 ik T o723, Cu HARD K 5 7p Z MR Tldeh » 7, EDX BIE2ORERITTHE
b) IZRBND K HIZ, 2212 FHI5 LUV 2201 #H & & HITIECaCurO s {EEWHHMNES LT e, ORI
X BHBEZORERE b—E LTz, CaCupO3fb&WaZ T LIRSt D720y (Ca,Sr)CuO (T HAL

THY, ki % Bi free IS5 LB X HILD,
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(a) Microstructure including a boundary between superconducting and non-superconducting Phase. (b)
Superconducting phase. (¢) Non-superconducting phase.

Photo 2-3 Scanning electron micrograph of irradiated surface of sample with Cu substrate.

(o). ?O—p‘m

(a) Microstructure including a boundary between superconducting and non-superconducting Phase.
(b) Superconducting phase. () Non-superconducting phase.

Photo 2-4 Scanning electron micrograph of irradiated surface of sample with MgO substrate.
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v M8 K AMF LTS, 4.2 K THIEPUEITE R & 2B 7207, 50 W B L U60W TiE, vv—7
IRERBHR A R LTZS, T, FRRINR VRS T, i3t Zn 5TKBLUB0K ThHh o7z,

ZOEINCATZ V=T v MERRELE FRRCB SNV T ., T Ay MEL, SR
PRI E AKAFT 505, MgO FAMRTINE & A SIRIFLARVERMZ /R L., $72, mifilke b 110K

[T ES RO T 72 < . o T 2223 MHDIFEZMERT D Z LI TEX o7z,
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(2) Sample with MgO substrate. (b) Sample with Cu substrate.
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Fig. 2-16 Resistivity transition curves for samples prepared using a simple print method.
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ZZE T, @RRHEEEAR LS LT Nb3AlL NbC 2R HEEER L LT Bl REEEAD L—F—HHC
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Fig. 2-17 X-ray diffractometry result obtained.
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2-4-4-1 Bi REMLYIBEBADRS
A7 V=Y v MEDDOIFEATEC X0 (B ENTGENT, L— P —% B LR D/ L,
FAR BT UT-RBMAOMLA R, (2223 4H) LH720 | 2212 & 2201 OEAHTH 72, Zhid, v
— BRI 2212 FAERR D 7 02 AR LB X LD, NMED 210 1%, 2212 fHOERGEFE
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(2) SEM I & BifkEECIx, L—P—BFHC X > TR OARIE, Cu i CIdghikTH 0 . MgO Hifl
TIFHRRITEVWE TH - T,
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INHORERE S LT, LR &R & O AR DX % Fig.2-18 1277,
IR TR LI2DiE L —H— R B OB TARHIER Ch 5, 378bb, L—F—RHC L 0 3tk
[fi1% 890°CLA HITHIEA S A, EELAZRE 1R 2201 FIDSE T2, E 0%, GBI CIIEMRER) &
W= OBADHERAS IR0 T, Z D7, BRIk 2201 FRICAR R 2 IREEENIC & & F 223 5.2 5
NRWEFHAIN TN, —J5, MgO FER CIIEMREE ) oD EBVOILH S ELS 720 . Z O EERER
IS DRFHIN S DIEOD T2 DI, FEAE 7220 S D OBk 2201 AR 2, HENRET 870 °C
FHEIZ72% LMWL 0 D HRMNTIR 5720, Wi E b, BN CThd 525 2201 41, 2212 Fi~E R T 5,
RFZ MgO FHARDYGE, ABIAMR & Ml U CmEEEEDNE 72 D72, 2212 FHOAERGEN S 725 &5 %
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Do LU, ARIOKESSEMATIE, ZOREHEZ 30 <@l LT LE 9 72, Hdm OB ESAHN G5
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NeLEBEZBND, Fio, Cu free FHOHTHRS 2223 FADHUE LIZK WIFERS,  L——HREAE M ELE

EORINZ LIGERLTWS EEZ BND,

S —Present study

~ -----Kase et al
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3
B I I

N ¢ — 2212
2201 2201 2212 +2201
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+Cufree +L texture) texture)

(no texture)
Fig. 2-18 Comparison of heating and cooling conditions occurring in partial-melt method and present

study.
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2-5 BEBARARIOLRICETEIAZT—4
ARFFECTETE LI AT K0 | @8 REELA YR ESADRE 2R, L— —HgHT

BNPFETHRRAEZ BT 2 Z LI X 0 ASITNb3AIR Bi2212 fHOAERMEBS LUV Y211 Azt &85 2 &
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T BB ARTEL R LeT — 2 & L, IRER CIAT —42 L 975 2 &3, A% OBEESHIIZ L
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BRFEHPEL, AR, SR, BRRRIREE. MRMTRE R, FRMEHIERSR. FHRRER,. Zofh e ROHEIC
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T—4 RO & UCd, BMUERG:, BRI, OT MR, HREE, QHRICOom o fRaeTE s
FERIREDT—ENEZ BIND, T—HX—RA L UCEHT 58, ZNOOT7 —X &7 57-00%
—U— R (3508 ORPERES TN (Unit) EHRAMRETHDL L BT, A A—VFT—4D
FoREL BT, tiff R jpeg AR L) TR — L TR ZEBRELRHTHA D,

T =2 DI A XD GEITAN TH D XML HIT Cld, 7 — X ZALED X 7 CHWT—F% 7 7 A V&g
%, ZOB{MEMT S & 71, W3C23 0 XML Schema Tl FIHEIMEEICIRETE 528, F—F Dk
A - ZHADBLEING | S L NWHINED S 5 % 74 2T 208 B %, Fig.2-19 & Fog2-20 1L, 2D
X572 BD 7= XML Schema EFEND X 7'V A L TH Y | Fig2-21 X, ZDOH 7' U A MIHSWTERR
Lz XML 547 7 A Va7 TP —FREEIFITH S, ZHud, MatDBMatML [Z#EHLL 7= XML
Schema (2L 27 —4#FEXTHY, BWEBLGMET —4 % XML Citdh 327200 bDTHhd, DU A b
1L, AW TOH 1 Bt S LT XML EX00$2% (1st Recommend) Th 5,

Flo, AZT—FERO D ETEERZ &L, EEEMEBRICET 2 HFEOR—Ch 5, BIE, JIS H»
HEEEEEMREE LT, JIS H 700519992V R S TCVNVD 28D, Z TGS QWD FHEEIE, X%
250 FEFYE T 0 07 B S T VDT, L LA S, 2L ORiHZ 73— LT D Z & & EREH
¥ Td % IEC 60050/IEV 815(1998) 239 & DIEELMN B D Z L i bEFEEHFEOM A A FFEE TH
%, HEEMEIBTICIIT 2fEix D7 — 2 2 G T H7-0I21E, A% OBEEIZRET 2 HREEOIBENE £

5,
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Table 2-4 Data categorization for processing of superconducting materials.

Category Ttems Examples

Target NbsAl, Bi2212, Bi2223
Chemical Formula Y193, et
Main Element Nb

Process . .
Sample preparation method Screen Print

Chemical Composition

Nb=75mass%,
Al=25mass%

System constitution

Sample name

Specimen heat
Specimen name Nb3Al-S01
] —

Sample condition Shape Plate, Tape, Bulk
Precursor Yes
Substrate MgO, Cu, Nb
Buffer Ag

Analysi

AYsIS X-ray diffraction pattern, EPMA, EDX

Measurement o
Critical Temperature (7,.), Critical Current (/)

Calculation
n-value

Other SEM (Image), Compare to the other researche
results, etc

Unknown

Heat treatment, H.o, J.-B Curve,
Strain Effect, Susceptibility, AC loss, TEM, etc
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SuperconductingMaterialData

—1 Target
|— ChemicalFormula
— Process
SampleName
SpecimenHeat
SpecimenName
SampleCondition
Shape
Precoursor
Substrate
Buffer
Analysis
X-RayDiffracttionPattern
EPMA
EDX
Measurement
CriticalTemperature
CriticalCurrent
Calculation
nValue
Others

Fig. 2-19 Example of a tag structure for a superconducting material.
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SuperconductingMaterialData

Process

SamplePreparationMethod

Chemical Composition

—| ElementNum

Element1

Element1Weight

Element2

Element2Weight

Element3

Element3Weight

Element4

Element4Weight

Element5

ElementSWeight

Element6

Element6Weight

Element7

Element7Weight

Element8

Element8Weight

SystemConstitution

Fig.2-20 Example of a tag structure of processing for a superconducting material.
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"0 0 Mozilla Firefox - '

7 ™ N N -
| i' - (C) (X)) (M) O ﬁle://localhost/VoIumes/WlNDOWS_XP/Docum»uv\‘- (@' Google Q)

|
—<SuperconductingMaterialData> ‘
—<Target> i
<ChemicalFormula>Nb3Al</ChemicalFormula>
<MainElement>Nb></MainElement>
</Target>
—<Process> |
<SamplePreparationMethod>ScreenPrint</SamplePreparationMethod> |
—<ChemicalComposition> I
<ElementNum>2</ElementNum> |
<Element1>Nb</Element1> '
<Element1Weight Unit="mass%">75</Element1Weight> '
<Element2>Al</Element2> '
<Element2Weight Unit="mass%">25</Element2Weight> '
</ChemicalComposition>
<SystemConstitution/>
</Process>
—<SampleName>
<SpecimenHeat/>
<SpecimenName>Nb3AI-S01</SpecimenName>
</SampleName>
—<SampleCondition>
<Shape>Plate</Shape>
<Precursor>Yes</Precursor>
<Substrate>MgO</Substrate>
<Buffer>Ag</Buffer>
</SampleCondition>
<Analysis/>
—<Measurement>
<CriticalTemperature Unit="K">18.6</CriticalTemperature>
<CriticalCurrent Unit="A">46.3</CriticalCurrent>
</Measurement>
<Calculation/>
<Other/>
</SuperconductingMaterialData>
ET %

< r =

N

Fig. 2-21 Browser display of XML schema for development of superconducting materials using YAG

laser irradiation.
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B S DICREHERY LR S OB LN TH A 9,

F72, ABZE COBEERAERGBIRICB O TR LN T —ZIZONT, T _R—2F—H L LTOT—4

FERIZ DN TR LA F OftR 2157,

(1) FT=H_X=A~DFEHT—4 & LTOHHIL FROT = X— AR COFMEEZZET & TH 5,

@) TR A AT HalE. 7 — TR — IR Th 2,

(3) F—% O—ITiZ, XML Schema 72 ¥ Ol E AT 2 MLENH D,

@) Fig D) 2BE LI, EESMET — & =AU 55 1 Bt L COAF—~% Fig. 219 B
X OFig. 220 & L THRERE LT, L LZOAFT—~L, 7 — X HZHUTE L COR#E/R A F—~ &1L
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Table 3-1 Technical working areas of VAMAS. 3D

TWA Number | Working area

1 Wear Test Method

2 Surface Chemical Analysis

3 Ceramic

4 Polymer Blends

5 Polymer Composites

6 Superconducting and Cryogenic Structural

7 Bioengineering Materials

8 Hot Salt Corrosion

9 Weld Characteristics

10 Materials Databanks

11 Creep Crack Growth

12 Efficient Test Procedures for Polymer Properties

13 Low Cycle Fatigue

14 The Technical Basis for a Unified Classification System for Advanced Ceramic
TWP Chairman

K. TACHIKAWA

TWP Meeting

(Once a year)

TWP Office
Head: H. WADA
Secretary: K. ITOH

T. KURODA,
M. YUYAMA

Central Laboratory

Participate Laboratories

Fig.3-1 Structure and operation of TWP. 32
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Fig. 3-3 Progrum flowchart for Ic measurement.
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Fig.3-6 Normalized d2V /dl 2 versus current for Bi-based oxide/Ag tape sample.
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Table3-2 Data elements of standard critical current measurement for superconducting materials.

Main elements Sub elements Detail elements
Sample
Superconductor name
Chemical Composition
Base element
Base element weight
Element1
Element1 weight
Element2
Element2 weight
Element3
Element3 weight
Element4
Element4 weight
Element5
Element5 weight
Element6
Element6 weight
Element7
Element7 weight
Element8
Element8 weight
Element9
Element9 weight
Sample Configuration
Shape
Length
Width
Thickness
Cross sectional area
Measurement Configuration
Magnetic field
Temperature
Voltage tap length
Current tap length
Supported material
Solder
Result
Critical current
n Value
Critical current raw data
Second derivative raw data
Maximum voltage
Criterion 10uV /m current
Criterion 100 uV /m current
Others
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CriticalCurrent

Sample

SuperconductorName

ChemicalComposition

SampleConfiguration

MeasurementConfiguration

Result

Others

Fig. 3-14 Main schema of critical current measurement data.

Sample

L

SampleConfiguration

Shape

Length Unit="mm”

Width Unit="mm”

Thickness Unit="mm”

CrossSectionalArea Unit="mm~*2"”

Fig.3-15 Detailed schema of sample configuration data for critical current measurements.
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Sample
L

ChemicalComposition

BaseElement

BaseElementWeight Unit="mass%”

Elementl

Element] Weight Unit="mass%"

Element2

Element2Weight Unit="‘mass%”

Element3

Element3Weight Unit="mass%"”

Element4

Element4Weight Unit="‘mass%”

Element5

Element5SWeight Unit="mass%"

Element6

Element6 Weight Unit="mass%"

Element7

Element7Weight Unit="mass%"”

Element8

Element8Weight Unit="‘mass%”

Element9

Element9Weight Unit="mass%”

Fig.3-16 Detailed schema of chemical composition data for critical current measurements.
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CriticalCurrent

MeasurementConfiguration

MagneticField Unit="T"

Temperature Unit="K"

VoltageTapLength Unit="mm”

CurrentTapLength Unit="mm”

SupportedMaterial

Solder

Result

CriticalCurrent Unit="A"

nValue

CriticalCurrentRawData

d2V/dI2RawData

Criterion10microV/mCurrent

Criterion100microV/mCurrent

Fig.3-17 Sub-schema and detailed schema of measurement configurations and resulting data.
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Table 4-1 Classification of the database model according to the structure type.

Structure Data Style Merit Demerit
Hierarchical Tree structure Large scale, Professional
model High-speed processing knowledge is required
Network model Lattice structure | Simple representation of Environment of
entity relationship than the | mixture OS system or
hierarchical model dispersion system is
NG
Relational Related plural Mainstream database, Difficult of data
m0de| tables Easy structure design structure Change
Object model Encapsulation Simple change of data Unification of the data
structure definition is required
(RDS, RSS, OWL)
Card model Structured Easy structure design , Repetition data may
record Complicated processing is | occur, Slow search

unnecessary

speed

Client and Server Database System

Client DB System
(Card Model)

Server DB System
(Relational Model)

| s s | s |
=O[]
o &~
a===
SO[]
o ) o | -
====
=0[
== -
DDD:
s0[]
== »

Data Check T w—
Program
Data Transfer —

Fig. 4-1 Schematic diagram of a client and server model database system.
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Table 4-2 Specifications of a Client DB System and a Server DB System.

System Name Client DB System Server DB System
Machine Type Macintosh or Windows HP Server rx2620
Operation System Mac OS X or Window XP HP-UX111
CPU Intel Core2Duo (2.33GHz), Intel Itanium2 (1.6GHz)
Intel Core2 (2.00GHz)
RAM 3GBor 1GB 4GB
HDD 160GB or 96GB 300GB x 3 (Mirror)
DBMS FileMaker Oraclel0g
DBMS Model Card Relational
Other Oracle Web Request Broker,
Oracle Web Application Server,
PL/SQL Cartridge
=i
= — <~ — ==
Index Data [ Real Data
Server
— — (HP-UNIX)
iy 1
PL/SQL cartridge
_ j Request
/I_ . l
Dynamic HTML data making  [\——— HTML Information \[:’
Oracle Web Listener Result
Oracle Web Request Broker SELIE Sexver _ >
Oracle Web Application Server TCP/IP

Fig.4-2 Structure of High Magnetic Field Engineering and Cryogenics database systems.
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Fig. 4-3 Data input display of a Client DB System.

Table 4-3 Client DB System data Items for high magnetic field engineering and a cryogenics database.

Category

Items

Basically Information Data

Data Number, Data Source, Published day, Volume, Page,
Organization, Data Input day, Revised day, Flag, Others

Primary block data Typical Material, Physical properties, Dependence,
Measurement parameter 1, Measurement parameter 2,

Secondary block data Material name, RRR, Chemical Formula, Heat Treatment,
Sample preparation, Measurement condition,

Tertiary block data

Physical data value at 4.2K, Physical data value at 20K, Physical
data value at 77K, Physical data value at 300 K
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MR EEN TG, DT, TRCOT =4 % 73— DI, R RV L7 D, 22
T, TSI T — 2 ORI A RET D MER DD, T—F W )NT 5 Z LiE, UL DT —H
—ATEL DT —ZRBEDFREL IR DN, T—H WA TS ADFMERHHR DN D12 TR T
— AT DB ENNEADND, WH - MEWTZEHEE (NIMS) OMEHE®RAT— 2 MIST) T
I3, NIMS /& « MPET — 2 "= 410 Zf 2 —xy b HZABL TS, NIMSWE - kT — 4~
— AT, R, @EMEL T r—a s, BEEMET — 2 2— b, MEHERO 5 SO EFHZIRE
L. EH DGO CRASH R T — 2 N—AZMERE L TVD, THHDT—H_X—2AD K 9T, MEHER
OYE R IET D Z LIS R VIUET — 4 ZRFE S, T4 R—RA A T U ADTZDDOT — AT — 4
OIENF L O OFH AT 5 2 LITEETH D, Figd-4 (TS L7 — 2 —ADT—Z U
BOMEEXZ RS, JMRETH0EL, Wi - ~ 7Ry IR S RETFONEFE Lz, Zhb050E0
D, EEEMEIORHET — 2, (RIRNET — 2 OIS 2 ST — 2 L L TRET D 2L & LT,
WV - MEMIZEEREORERESILH 27— 2 > (TML: Tsukuba Magnet Laboratory) i, 40 T D/ A
7V y R=7 %y b T 5 by FL-vd~ 7%y b afligg & LTI L 412, #BEEom
EIRA B DOBHFECMERIEI AR AL L TD, 2O X5 2RI A TH R RSB D b & TARES
NCNDEERT—4 419 ZEL, T—4 =R L LTANT A Z LITEETH S, -, TML T,
SKEIDERTRRESISEFT (NHMFL: National High Magnetic Field Laboratory) 19, 75 2D/ L )
— 7 VIERESRITSEET (GHMFL: Grenoble High Magnetic Field Laboratory) 415 &7 > # D7 A—~
UREABFZERT (HFML: High Field Magnet Laboratory) 416 L4t 77 (MOU: Memorandum Of
Unknown) ZHY 28H LERAS A FENEL T\ D, ZOX U TEESNDSGT —4Z LBEHFOT—4 i

ZATSCRT — 2 iy L7 — 2 = ADT — 2R E LTz,
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Data production field

A. Internal Research
Tsukuba Magnet Laboratory
B. External Research
(a) Research Institution of Government
(b) Research Institution of University
(c) Research Institution of Corporation
C. International Collaboration
(a) VAMAS
(b) World Network of High Magnetic Field Facilities (MOU*)
-National High Magnetic Field Laboratory (USA)
-Grenoble High Magnetic Field Laboratory (France)
The Nijmegen-Amsterdam High Field Magnet Laboratory
(The Netherlands)

* : Memorandum Of Understanding

/ Target data field \

A. High Magnetic Field
(a) Magnet Technology

(b) Superconducting properties
B. Cryogenics
(a) Thermophysical Properties

(b) Low temperature technic
Q) Superfluid helium properties /

Fig.4-4 Scope of the engineering database of applied superconductivity and cryogenics.
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4-2-2-3 AUTFURVRTL
Wy LT — S N R TGS T — 2 T —ANUEV AT ML VERE L, £ bD7—4 % Server

ICBATT DBRE, T — X OMRGERLEEL 72D, FHT, WIHEOET —21%, Web L THEINCZ T 74
S FHETH Y, & HIC Server 705 Download L CHAL— W —DBEE O T& 23kt LTV 5720
TR LT IT = A= R L LTOEEEAAR T S 2D THR2BEERLE ThH D,

Fig. 45 (2, AT —F _XR—ATHHATLIHET— X OHlE R, ZOTF—2%, WE4 Cu, RRR=10, i
0T D 1K 25 300 K £ TORYRESR (Thermal Conductivity) OF —& Th b, HILZINEHICH D
T, 77 7HEIENRNLIZa A M7 U RERH E L BIT, XY #ho X A hrd L TEH
THRKFE LTS, Fio, ZOT I BT 07T N CIE, #RO 7T 7 EERICHEET HakET & LT,
F DT OOBIET— 2B, Figdb (TR T — X ORERBIZFREO T — 2 B4 BT 5720 L) v
TNIREGEE LT,

ZO XS, BiET —4% 7 7 A Vi Server DT A MERFEHICHATL, AT AT 07T AMZE0T
— BT ) EFATTHRE AR ST, T—F T =y 7iE, 2FEOT = v ZIZX VRET S, 120, 1
KT =y 7 THY, b 1237777 —2 BlET—%) F=v 7 Thd, REMT =y 71E, T—F
PWEEV AT MZBWTASI LT, 4250REHE @2 K, 20 K, 77 K,300 K 281 29M0E) & ¥daT—4
77 A MR SN TN DT — X 2 WA L, TOIERERGEET 5, (WFET—X OGEER %, Figd6 1z
T, REET = 7 OfiRIE D —8 @ K8 @) FEF—F 7 7 A AP —NIREEk, @) RIE
RRT =BT 7 AN BHET =527 7AN) OWTINERD, T—HTT—X, ZOXI T —FX—2X
RS T — 2 NSNS 3 BRECRRL, T4 =7 — T OW R A RN IR TE 5 K HREAT
ARG U, (REMEIL, BiET—% 7 7 A VEHET—2 L L, T—2EV AT A CTAS LieT—4
E—HLARWERIEL, BHARY AT Z LICRVEHET — % 7 7 A A BFRANTT —Z ZEIET 2,
7T 7T —=2F v 7%, BURGHTOMERE T ORRE LIZiFREHE N G U727 — 2 B3 b 25813

ING| & LTFRL, ZOBROMERE RS 7 7 28l L, =7 —7 — X OFFRZR—
%o BT — 2 DIEEIL, AEMRREOTT 4 Z—7p LICL O FAITHEET 2, EESNZT —XIE, B

EF v 7arT Lk LTI —RNRVDHEET D, ZILHOMGEEL, Server M7 A MNREZHEIEL T
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TT 2T OFBRIEA~DFETI2 N, Flo, T—F TS

&*ﬁn iTX ]\

T D,

FEAAT LRV IR Y ARSI S 2N DT,

i/ DREEA~T — A AT A FAT L. 7 — X OB EEIEZ Ef T 5 2 AT Lk

[0o00 &1-010101.txt

I Osaka )02 T8 [e]ru] = = 2[5 LE 1
'EmI'mI"ﬁl"HIHIII””I””I””I I O

| 10 20 30 40 50 70

i #Cuom

|
#RRR=10:B=0T~

#Temperature: Thermal_Conductivity~
#Ke W/m-Kn
14.2773n
28.5544n)
42.83097
57.1056%
71.3761n
85.63897
99.8882~
1141162
128.311x
 142.4617
: 156.5547
» 170.5797
, 184.5257
» 198.3797
v 2121277
» 225.757
» 239.2267
, 252.5267
» 265.6157
1 278.4577)
» 291.01%
» 303.231n
+ 315.076%
, 326.57
, 337.46n
: 347.9167
» 357.8297
» 367.1657

@ NG HwN

NN NN N N N N R o o o o
PN U AWM OO ND G DB = O

< Line 173045 (0%) C

Fig. 4-5 Sample of factual data format.

IHAE) SO SO Commmicaty AR
HENTETF R Z R T2 KB F 2 v 788K
Elnadong bl to - LOMKoR: B T
WA T, MR 77 -3 W A | mﬂmntr LB Y T
fCRM : Mounctio Fields 4.27 E0T 777 0T Tewpernture: OE IF 10 208
TrovE WA s f&iret B WK 7O L
[-DI0101 | Cu  [Therwal Conduet ivity|Msanetio Field | 0 [£78. 457353 985| [ 358. 05 273457 053. M5 353. 15 —2K
R 101201 | Cu  |Tharmal Conduct ivity|Magnotic Fleld| € 671,269 420, 14a) 270 Cog: [ BB.BG | BB.B8 426 148|776, 022 [F—5Y
BRE) (1-01090) | Cu [Therwal Conduct ivity|Maanetio Field| € | [647.004477.06 |Ded.Sic6 fedmee | @0 |[f7-7777 | @00 T—a
1-D10401 | [ (11081 | 4BE.77 | 460.048
[-Di6a] | mm S (b2 984 e =]
i-01 0807 | B2%, 30| A6, 556
1-D1701 31590344 954 54
1-DL080] 536. 10| 386302
1-D10801 540.7 | 388458
1-011001 . 3544, 453|388 87
t-01i1d1 | 71 b7, 662 30 428
1-013201 | & (60, 22| 097 737
1011301 1 GbE. bl | A6, o7 |
1-D11401 154452/ 383394
1-011501 £56.208| 383596
1-D1180] 5 557-734|| B3
1-011701 158, 082|283, 231
1-011301 b, 304 6. 148
1011901 B [ 40| 6. 537
1015071 | (68230 A6 417
Toduba Mageet Labeestars. Matiossl Bessarch [astitole for Metals
S ' a
- [F&arh 7T, EIJLA_M_JI

Fig. 4-6 Example of typical data check results.
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4-2-3 BREINY ) LT — R N—RA O X T LERG

BUEHEEA RN L, FEIBSEELAf, BRBRERN, Mnkpiiirem L7 hr =2 72 EORE VBT
FMLENTND, ZO LD RIEABIOFTEL LIS TWL 8 L L TREE~ 7 Xy Mi3b b, HE
B~ 73y MUAEH SN T8 0%  I3&EREETME (LTS) Thd, FEMLTSIE, TOME
FERMR by WHEFC b & 9 R0 K IRIROKE DO A B 12300 72DT, 2R HOMEME AT 5120%, i
HRIRANY O W THEITT D ENR DD, IRIENY U AT, ZORZRHOENEEZ T BIZITE) &
2.17K (1 : Lambda point) (ZRWTHIEEZZ L, @iE~Y o7 LREEI72 5, EiE~ Y 7 2KEE
Tl mWEMEBENEDN G B D O TRl A% B LICHEE~ 7Ry FOBIEE LTHWLILD L 91T
720005, TORIT 1988 4F, 77 2 AD Tore Supra AHEIZIHBWTHERYID b~ 7 BTG LE~ 7
X MHOVEIREINY U DMK > TREISNIZ Z LI 8D, ZOFFILIE, K0 @V OBEE K 0 AR B ERE
BB LT DRA RN, TS NMR 72 & OLEEIZBV T, EiiEi~ Y 7 A& mHEF & LoEE
B AT ©OHRDED BT E T, ESNCTT TITBE) L T D AEECFHE 2 & e 703k 4 Table 4-4 12
T, I Y U AT, FENAREMEEA R E < END T, BREERA OMENIE LT\ L ST
W5, ENIZBWTIE, WHE - MRS AT — v 3 ASERE S s, 930 MHz & 920
MHz @ NMR 2 417 om0 /L T — s 7o & 24 20 CERN  (Conseil Européen pour la
Recherche Nucléaire) 7337 TRA%E L7= LHC (Large Hadron Collider) & 419 |32 OO#AifEI~Y 7 1
IRV ImEISL. Z<OREHITTND, Eio, BREFFIIEET NIFS) OXRIAY 7T A~k
i& (LHD : Large Helical Device) 2 #iFHE 419 <o /L X —astfF7oits (KEK) & JRr-715i%8
Pt (JAEA) 23 LRI CHFERRTE & I3 L QU D RIRERS Ildgsia%  (J-PARC: JAPAN Proton
Accelerator Research Compiex) 420 [ZRW\C HETEIY ¥ ANHISEA SN D TETH D,

DX AEREANY U ARENC L HEES~Y 73y FORITAS RS BITHA D 2 ED iR ST\ D,
UL, ERE~Y 7 LRI LIcBEE~ 7R v MAEIOREHIIE, EREVA AR 31T 28 nkeE
BV BRI, R - EORERIN, ~ 27 Ry NOREMNR EOT —H PNEARRR T D, L1,
ZDEIRT=HIIEAXTESSTNDEDEH LW, T XTOT—F ZEE LRHANT E L HTb DI

WTHDH, 7T—F =L, LRI DM EIC L > GEFICEMTH D, 5%, %< ORI
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DA ENDERE Y 7 MBI D BT e &R L o7 — 2 = AT HIERBIE T2 T o4 A OBR
SRR AR 2 H D & S DEFEEREBIRE CORBRROY R — MEREZ AT 25 b & HifF
S,

Z 2 COHIEI Y U AR ENZ B 2 SO A T D & & bICT—# & L TRRDE D 8- 72 38R
FOTF =22 LT, BRI~ 7 DEIRT— 2 = ZOBEU IOV TR LT,

7B, AWFFEE, Tk 12 ORISR 12305016 ORMEIFCEMIEO S L. NIMS, KEK, NIFS
& HERRAD AT & 2 AR S LT 420 L7 CF — 2 _N— U 280 a £ & o

7bDTHD,

Table 4-4 Superfluid helium cooled superconducting systems in the world.

Nation Year Laboratory Project Temp. / Heat load | Cooling
item

Switzerland | 2007 CERN® LHCY 1.9Kp*/20kW Magnet

France

Germany 2007-2010 | DESY? TESLA® 2.0Ks"/30kW Cavity
2000~ DESY TTFe 2.0Ks"/300W

USA 1996- J.LAB CEBAF? 2.0Ks"/2kW Cavity

USA 1996- NHMFL? 45 T Hybrid 1.8Kp*/10W Magnet
2002- NHMFL 900MHz NMR 1.8Ks"/1W Magnet

Japan 2000~ KEK LHC-IRQ-Japan 1.8Kp*/7T0W Magnet

Japan 2001- NIMS 920,930MHz NMR | 1.8Kp*/1W Magnet

Japan study NIFS LHDY 2nd stage Design study Magnet

*p: Pressurized, s: Saturated

a) Conseil Européen pour la Recherche Nucléaire, b) Large Hadron Collider, ¢) Deutshes
Electronen-Syncrotron, d) TeV Superconducting Linear Accelerator, e) TESLA Test Facility, f
Continuous Electron Beam Accelerator Facility, g) National High Magnetic Field Laboratory, h) Large
Helical Device
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4-2-3-1 T—RIESRT L

4-2-1 CEGFLTeifles Ly — 2 WS AT A L [EIRRC, BB~ U O AHN T — 2 =2 D7 —HI[Y
HF AT LY Card BT —H _X—A AT LA Uiz, Figd T (ZZ2DT —FUEV AT AOT—H N
[ % Table 4-5 (ZAS17 —XBEaRT,
KT =B _X—=RX, ZOREHDDHRCL T —2 L 72b, 22T AERELTL, ) 7—F A
1 (Investigator) . (2) SUikE# (Reference) . (3) W& (Content) &(4) ONEFEHEHR (Detaile)
DADE LTz, T2 NEFRE, EEOBRRIIEHEH LWy, 7— 2 EREOREE 7—2 AT F
VADBNIEEL 70 D, STERIEHIE, 185 OSGRT — 2 ~—R L [ERkOT—2 2 N1 L, ZOSTROEH#GE
IZOWTHPEREER L CAS LTe, ZOZ L1d, #lD#A7257, Review <° Technical Note (22U
THRELZFEL, 77— & LTRYVIAATWDENGTH D, ZOX T, kT — & 1T AHRI A2 52
fiLTce T2 UUES AT LORHBHIR L ZAIX, T2 & AT TV —IZR VAL & & i L7Z3C
ROV TONEE A Contents & LTt L CWD L ZAICH D, BT TV —45%E8%, T — X RBROEE
DOF—U—RE LU THHTHZ E3HRD & & IoTr—2EFBINLD, £72, Contents fHHIT. ZD7F
—H =B LT —# & B LRI L, 7 — 2 RS R B SURD S A& ét e 2 L ITHPRRV S,
ZDx oyt A% Z D Contents 7Dt D Z EWATREL 72D, S HIT, SUBRNAIC & o CHEZRXFR L
BT 5 Z & bATRERRRGHE LT, MIRT— X213, FHERHDH DT, A A=V T —F L LTHEKRTHI L
3LV, Z£2C, I 7T —HIE SUROT T 70T — X wiidriidr, BliET — 2 12254 LT Server
TR L TN D, o, BT — 2T —Z bR Z L6, HTML Szl LTl —4 7 7 A
WERRLERL TV D,
INHDT =T 7 A NAHIE, T—FIEY AT MIXFT —4 (Figure Caption) ZFEHXiATe & HBE)
AR ESND EOICEREIL T D, ZOT =2 77 A NAIE, MR THDHN, &7 —H 2l L TEE LN
A== T RRE LI TCND, Flo, TNOLDT—H T 7 AU, ZDT7 7 A VOWNEIZ L Y YLk T
IS, HIEOEA T txt 2 HTML #4712 L 0 1Bk T 5 7 7 4 /WiZ html T A —T OEA 1L jpeg

ELTHELT
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5507 ,\l
»T;;J OIOICICRE T[N TN mouoee [RUTTENEEZS7 S ,

L1772k A 28 I
$Input DATH) \ SR
| | Data Sheet Number 3002 [nvestigated Date  2001.2.14
I
|€.L3 Investigator LS Organization MR
Category IHTPRW(Heat Transfer__Pressurized condition__Wire or | BIBXFLG 0 |
La-kr ’
153 |
ath: -~ I
o SCHR 48 ‘ : : :
Y- Journal (M2E4) Advances in Cryogenic Engineering BRELE
|
Year (4£) 1998 Vol. 43B No. Page  1409-1415
Title (£40) STEADY AND UNSTEADY HEAT TRANSFER FROM A FLAT
Author(s) (F#) M. Shiotsu , K. Hata , Y. Takeuchi . and c-mail
Affiliation (77 %) Department of Energy Science and Technology, Kyoto Univ., Uji, Kyoto 611,

Abstract (455) Transient heat transfer caused by large stepwise heat inputs to a flat plate
was measured in subcooled He Il at atmospheric pressure for bulk liquid
temperatures ranging from 1.9 to 2.1 K. The flat plate was made of
Manganin, one side insulated, 10.3 mm in width, 40 mm in length and 0.1
mm in thickness. Steady-state heat transfer and its critical heat flux were
also measured by using quasi-steadily increasing heat inputs for the same

Keyword(s)

steady-state, heat transfer, transient, flat plate, subcooled He Il

Contents (IN%) Transient heat transfer caused by large stepwise heat inputs to a flat plate.
Steady-state heat transfer and its critical heat flux.
Correlation well expresses the steady-state critical heat fluxes.
Lifetime of quasi-steady heat flux in Kpitza conductance regime.
Comparison of the results on the flat plate with those on the horizontal wires
(diameter : 0.08mm - 0.7mm)
Conditions: Subcooled Hell at atmospheric pressure.
Temperature: from 1.9K to 2.1K. Heater : flat plate (Manganin) ; one side

-
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Fig. 4-7 Data input display for Superfluid helium database system.

Table 4-5 Client DB System data items for the Superfluid helium database.

Ttem Data

Investigator Data sheet number, Investigated date, Investigator Name, Organization,
Category

Reference Journal, Journal classification, Year, Volume, Number, Page, Title, Authors,

Affiliations, Abstract, Keywords

Content Contents, Remarks, Items

Detail Graph, Draw, Photo, Table, Others
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4-2-3-2 T—RUNEREF
EETENFIF ORI ATS AT LT, @RE U ¥ D OBMREEREOBES = A )V OBIZEN, 85
WA AT DNOIREE, /-0l 72 & ORIEBA-ORFER R o — V72 EREEAR AR L & S
ND, 2O, BiE~Y 7 LRI L OBEE~ 71y AT Laikat T DB BEA R 2D &
VIRT =2 WS DI oD% Lol bbb, B—0JEL, EPWIO SR AR
DUWTHITHIFEL TODRIFEEIC L VFRA L. BHFONIZERR) b LB R E1G5 Tk, DTk,
STHRRIC IRV AL & i, 2 BME RO BB AN S DU T BT R 98a Bl L 7 — & 2 HUE L=,
Table 4-6 (ZHEEFEINY 0 LEANT — 2 ~— ZGGEHR OMEE 2/~ 9, ST T3, EitE~ U v L8R
E (Hell BMmiE), HHEI~Y ¥ AFHIEDN Hell FHESN), N~ 2731y MAAIZRT HE5E~Y &
LV Hell #I]) 72&8%%—U— e UTAAEN L7z, £/, MEEREESE, SREdl, #
WE~U U LRI~ 7Ry FOREMICBE LTI, N0 E CEREZITV T — 2 BiFa FEi LTz, &
220 LT MERBEFEANY 0 LD « FHEE § BRI NEBR 2 i D D EE ~ U 7 A0
EMAETH D, HAMIZIE, 0.1 MPa (R&UE) LLE E%EF 1.5 MPa, 325 1.0 MPa) ONIEBREI~Y &
LDOFATMCEORE, IERTREINY ¥ LOU0H & ERFSE & OERMEO TR, IEEREINY © A0
BMEEORL D I K DO TR, MTEEREIND U ML DU T4 A A% v M X D3RO~ A1 7

0 LRI B A OB R ROKR ¥ T 5,
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Table 4-6 Research activities for database of helium II cooled superconducting magnet system design.

Case A: Published document survey and discussion

1. Helium IT heat transfer

2. In-situ measurements

3. Helium II system of large superconducting magnets

4. Reliability of Helium II cooling system

5. Optimization of Helium IT magnet cooling system

6. Data base construction

7.Final check of Helium IT database system and management

Case B: Experimental research

1. Helium IT heat transfer
(a) Geometry dependence of cooling channel
(b) Steady and transient heat transfer characteristics

2. Helium II cooling technology
(a) In situ measurements
(b) Temperature, pressure, flow, phase change detection

3. Pressurized Helium II heat transfer
(@) Steady and transient heat transfer characteristics
(b) Steady and transient heat transfer characteristics of forced circulated flow

4. Helium II cooling technologies(2)
(2) Heat exchanger design
(b) Main heat exchanger : Surface treatment, Kapitza conductor
(¢) JT heat exchanger : Dimension, flow, characteristics
(d) Seal technology for narrow leak channel
(e) Material survey, measurements
(f) Long term stable operation
(g) Contamination measurement

5. Stability of conductors and coils under Helium IT cooling
(a) Stability evaluation against local and transient thermal turbulence
(b) Effect of constant heat input
(c) Relationship between conductor surface treatment and surface treatment of conductor
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4-2-3-3 XHREE

ABFFET &0 FEhf L7 UG DN A Table 4-7 (TRd, FRASCHERIE, 1965 £F7)25 2002 FOREFHI
HiRSH - b DG E L, 20Tk X% 1,000 H2@EL s, FHE L7=3mkiE, Cryogenics,,
Proceeding of Cryogenic Engineering Conference, Proceeding of International Cryogenic Engineering
Conference, IEEE Applied Superconductivity, IEEE Transactions on Magnetics, Teion Kougaku 72 &
Thd, TNTOMEIHRT, WEENEEENET D 2 & 2R L L, iEHEA & LT ) BEitE~
U0 LOBMRE, Q) KIRAIRD T AT IMEREE, 3) IR, 178 EOREIES S — 1 Hiflize EOIRAMEL
BT 2 b0, (@) EifE~Y 7 LRI L 5BEE~ 7% MOFE#R ETH D, Table 4-8 |ZFAT

ROFEAR 2787,

Table 4-7 Surveyed journals terms.

Journals Terms Issues

Cryogenics monthly
CEC Proceedings 2 years

ICEC Proceedings 1965 to 2002 2 years

TEEE Applied S.C. monthly
TEEE Magnetics monthly
Teion Kougaku monthly
Symposium, etc occasion
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Table 4-8 Technical items for document survey.

Main Items Ttems Sub Items
Heat Transfer Helium II pressurized Plate
Channel (mm, ym)
Helium IT saturated Plate
Channel (mm, um)
System Cryostat
Heat exchanger JT
Helium Ip* — Helium IIs**
Pumping Vacuum pump
Cold compressor
Materials
Cooling Technology Measurement Temperature
Pressure
Flow rate
Level
Miscellaneous
Special technique Seal
Miscellaneous
Operated cases Refrigeration
Magnet
Magnet stability
Conductor

*p: Pressurized

**g Saturated
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4-3 TR R—RDEHI
42128V T, BRI AT AFEHS LOT —H IRV AT LOBGH R LTc, ZHDOBGEHI L DL
T3l 157 — B = A LAEEI AV 7 DET— 2 =2 DFEF & VTR L £ mT — 5~
—AZOWTELET D,
4-3-1 BEHBETFT—2N—X

Fig.4-8 |Z5ifeesss 177 — 5 ~—ZD Top Page ¥, MG L 77 —4~—RL, Z® Top Page |Z
FORIN TN D 3 DDRFEI T — X _R— A2 X Wi STV %, 12813, Engineering Database for
Applied Superconductivity and Cryogenics (BHmE 57 —& _—R . HigT — 2 Th 2O CHEE 5
T =L N2 L LT W) T BEEMEFRIRBER B OMEET — 2 =2 L 725 T D, 20013,
Reference Database (U7 —% ~—R) CHafEE JOMRR T BHED A AT LT 5, 3 DI,

Technical Terms Database RET A R—R) T, EEEM R EOHTREOR — &2 B L T\ 5,

Welcome to Cryogenics and Superconductivity E... (@) ‘

: |

B3 s ik EHF  h—L i BEAH FUVR X |
S

£3 Microsoft Web #4k  £3 MSN Web #1k 7yZNaArEa—sHRA R |

Welcome to Cryogenics and Superconductivity Engineering Data Base

Select the menu.

® Cryogenics and Superconductivity Engineering
Database

This database contains information on Specific Heat, Thermal Conductivity and Specific Resistance.

? Reference Database

You can find papers published in various kind of journals and bulletins such as "Teion Kogaku".

® Technical Terms Database

You can find terms used on cryogenic engineering.

Tsukuba Magnet Laboratory, National Institute for Materials Science

@ U > 2 : http://yuutsuzu.nims.go.jp/cryo/crygl 0.kensaku_form?keyword=& radio=bubun&p_usr_nms=

Fig. 4-8 Top page of Cryogenics and Superconductivity Engineering database.
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4-3-1-1 BURETET—AR—X

T A N= AR TT—H OFERPERTH DN, T RROTEHAREENER L 725, T—H
N—=2NE, EYSBOMTEETZT TR SEMNDANL T 7 82T %, 20720, HIRF—TU—F
IZ R DRI IAIHT, R U CTREREE DI FOHNRIRER L 720 | B2 T — 212 80 Dl 720
ATREMED D D,
RT— 5 _R— 2T D PEE, TR, JE7), B, OT e EOBBAKGTT 2ERTHY . b
ELZWGLERIORTERTHI L & LIz, K7 —H#_X—RA T, ZOZRILEMOF—T — R%& 3IRICICR
E L, Y OFHITNTROPIEHEICIE U T 8T A—4 L LTRET 50, HDWIHES & LRtk
T LT LT, MEERERIE 2 YOTZERI CFRoR L, 3 ot CoT — 2 O8N0 DIIRIHEDRET 5 £ D1
LIz, Thbb, BEEHMOUE DB E LTRIRL, b 9 —DOBRBEARAEE D 5 8T
A—=R L LT,
Fig.4-9 (TMBEMRED 7 n—%17, 1 5&M45%E (1st Condition Set) ¢ "Dependency” DM H
TIAL S B DB T 5. WEZbEIY 72\ AT, "Temperature” 48R L, BT 555
Z450%. ”Condition of Measurement” THIET %, 8, ZORMSRERZT TIE, AL TE L0 T
VAR EFNET D, 552 5:MF%E (2nd Condition Set ) Ti%, #EM, WMEIEOHIH & AP TH D
RRR ZHPHIEE L TV AR EINT D Z L1272 D, TNENDOZET, RERGHCEE LizT — & 0
FRINDDT, TR IABINTE T D F CHRIFA S TIUT I VWE DTG LTz, 20851l T
MRS NT=T—4 U A % Figd-10 (22 OFHIT— % % Figd-11 (¥, ZO%HG. MBI Cu, Wtk
EDEMRE% (Thermal Conductivity), #3HE230T TRRR 73100 75 200 DF—X ThHbH, ZZT
FRENDT —Z L WEOAE L B2 4 SOIRFE CONREME, T72bbilih~ ) 7 ARE 4.2 K),
WAKEIREE (20 K), WAZEHRIRE (77 K), =i (300 K) (Z81F 2W1HAE & BMUEE:osl M ki
DA T2 B END, ZOT—H_X—ATX, T—F 7L a—EABRA L | FEEOT—4
BT 7L LTSHRTLZENTEDLIICHREIL TS, BT T 713, 22— —DoF I G Tt
i, RO A A0V =7 - 0 FERPNEINATREL 72> CVD, F7o, M L IRET —2 DX v a— R

LARETHD, ZDOLIII, AT —=F_X=2OBFKIL, FFEMFITH L THRUE LIZRG T L R> T,

117



1st Condition Set

Physical Properties

Thermal Conductivity
Heat Capacity
Resistivity
Thermal Expansion
n ' I g
l&‘;ogni“é‘;?,-i“s 2nd Condition Set
Critical Current
Magnetization

Main Material

_ | Magnetic Field List of Search
Dependency Physical Properties Range Results
RRR Range =
Temperature

Magnetic Field ﬂ

Strain Detail Data
Pressure Graph display
Data Download

Condition of
Measurement

Temperature
Magnetic Field
Strain
Pressure

Fig. 4-9 Data search condition setting flow of Cryogenics and Superconductivity Engineering Database.

118



List of Search Result (=)
K3 S it B3 K—L4 BBASN FUVE  X—W J
yuutsu 00.jp - BB |
= I
List of Search Result
Your request:
Main Material: Cu
Magnetic Field : OT
Physical Properties: Thermal Conductivity
RRR: 100-200
12 item are found. Click the button 'Material' and you can get the Precise Data of the Material.
Material Chemical poo Physical Properties at Certain Temperature Heat Treatment Sample Fabrication Measuring
Formula 4.2K 20K 77K 300K Condition Method Method
Cu Cu 100 2.420E+03 5.445E+02 3.970E+02 NBS #E#lL NBS #E#lL NBS #E#lL
Cu OFHC Cu [100 2.380E+03
Cu Cu 110 2.605E+03 5.476E+02 3.974E+02 NBS #E#lL NBS #E#lL NBS #E#L
Cu Cu 120 2.781E+03 5.502E+02 3.978E+02 NBS #E#lL NBS #E#lL NBS #E#lL
Cu Cu 130 2.951E+03 5.525E+02 3.981E+02 NBS #E#lL NBS #E#lL NBS #E#lL
Cu Cu 140 3.113E+03 5.545E+02 3.984E+02 NBS #E#lL NBS #E#lL NBS #E#l
Cu Cu 150 3.269E+03 |5.562E+02 |3.986E+02 NBS #E#il NBS #E#l NBS #E#l
Cu Cu 160 3.420E+03 5.577E+02 3.988E+02 NBS #E#l NBS #E#lL NBS #E#l
Cu Cu 170 3.564E+03 5.591E+02 [3.990E+02 NBS #E#lL NBS #E#l NBS #E#l
Cu Cu 180 3.704E+03 5.603E+02 (3.991E+02 NBS #E#lL NBS #E#l NBS #E#l
Cu Cu 190 3.839E+03 5.614E+02 (3.993E+02 NBS #E#lL NBS #E#l NBS #E#l
Cu Cu 200 3.969E+03 5.624E+02 (3.994E+02 NBS #E#lL NBS #E#l NBS #E#l | &
Fig.4-10 List of search results.
000 Precise Data of the Material [=))
) O !
| 4=024&p_skt_cd=01&p_dih_cd=01&p_skt_poi=0&p_izn_poi=377&p_bse_st=&p_bse_ed=&p_rm_st=100&p ed=2 B |
a N
Precise Data of the Material
Click the button to show the graph. to get the graph.
Material Cu
Chemical Formula Cu
Submitted by/Author Vincent G. Arp
Organization/Affiliation CRYODATA INC.
Data Source METALPAK
Date of Publish 1996-10-28

Volume of the Data Source

Page of the Data Source

Note

Ver.0.96 Specific heat data are referenced to data of White and Collocot, J. Phys.
Chem. Ref. Data vol 13, p 1251, 1984 and NBS Monograph 21 (1960). Estimated
accuracy is 0.3 pct. or better. Thermal expansivity data are referenced to data of
Corruccini and Gniewek, NBS Monograph 29 (1960). The electrical resistivity is
obtained from the Metalpak scaled resistivity function, referenced primarily to data
by Matula (1979) and secondarily to data by Hust et al, NBSIR 84-3007(1984).

Residual Resistance Ratio
Heat Treatment Condition |
Sample Fabrication Method

100
NBS #E#l
NBS #E#l

Measuring Method

NBS #E#L

@ Intemet zone

Fig.4-11 Precise data of the material.
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4-3-1-2 XHRIEHRT—2 N—X

SR T — 2 =2, R T 56 & It A 7 — 3 U BT &% TMS Annual
Report GEREZFHR) (THHSNTWDLT =X EZEH L T\D, DL o0OEET—Z 2L, (1) FalEs
@ & 5 @ = 6) &I 6 £ (7)Subject (&), (8 FE4, (9 Author (F:30), (10)
FE, (11) Affiliation (530), (12) Abstract (3£30), (13) Keyword (Z£30), (14) E-mail address (%30
DIAHEAZATILTCND, T—FHAABFLOEEIE, 7 —XIHRCTAN) Uiz, BAGEORIL B35
FEOHEAZM LWL ERIE, A ¥ —3y PRI L THFUCRIET 5720 TH 2,

AT — H = AT DT — T — FiE, ERE0@)7>HA3) Db OfEBIEIR & (6)7)H(13) D4
TOT—HHENLZRT 5 Z LN TE LHakGEHE Lie, £, T 2H%EF—7— Rand/or 12XV 4
SOHEEEZ AN LTIV IAL 2 & b [EETH S, 2T, Author & LT [YUYAMA| & [Michinari
Z [AND] S TR L7- & S ITELNTERE Figd-12 1&, ZOHOOE DO HRERER A
Figd-13 |+ d, Figd-12 (TRTIEY | MERFER Y A b Ol LIoREBREINE RS, SHITKRD A
HEF DT ODF—T— RATJR 7 Z%5E L TWD, £z, Fon A ML, REOHL O 5T —
BOWGHT T AT 7 ML, 7= _X—AEAFIC L0 T — 2 2R L9 < LTnD, Figd-13
OFEMIERIL, EbT— 4 L BH, FiRET T A LTI "l DFoRE Ui, 77 A N7 27 MNIEVEHEOR
R DT, —BRIHFINIR RIS ERVREE &> TD, BIE, FIRERICRY 77 AT 7 b

ETEDINE BRI D I 5 I BIRAHERE & ORET 2 FhiE L T,
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000 Reference Database List of the search results

% ES it B h—4 i BBEAH JUVE  X—)

hid

__ B

k10.bunk o

@ nitp://ywutsuzu.nims.go.jp

Web #4F 9 MSNWeb #4+ 797 NAYEa—SHRRH

=
Reference Database List of the search results

Your request:

Year: 1966-2005

Journal: {£i2 T 5%

Journal_Category: ##%5%&, 83X, > a— b/ — b, &8, Letter, iR, &#i/ — b, XWRH, AR
J— b, BiRAX, #EE, B, RAEE, ERME, Report, BB/ RKFTEN

Keyword: all=MICHINARI

Refine these results: —
up to 50 words (ena 2]

I |

Documents 1 to 3 of 3

3 :

1 YAGL —H — 51 % 5 A L /BiRE{L R BEHAE DR
Fabrication of Bi-Based Oxide Superconductors by YAG-Laser Irradiation

» Bi-based oxide superconductors have been formed by a simple process where a paste
layer containing

2 BIEETHT -9 N—RBID
The Beginning of the Engineering Database for Applied Superconductivity and Cryogenics

« We have developed a database for high magnetic field science and technology.
Tsukuba Magnet Laborat

3 1.5MPa ETHMEENIEBRANY VARICEFZVAVEAE Y —0RYE
Characteristics of a Silicon Pressure Sensor in Superfluid Helium Pressurized up to 1.5 MPa

C <

@ intemet zone

Fig.4-12 List of reference database search results.

000 Reference Database Details of the paper

3 o ik B

ms. go.jp/Cryo/crbk30

9 Microsoft Web #4F 3 MSN Web #/h

= D
Reference Database Details of the paper

Journal : {K:RT %5 wvol.: 35 no.:3 page:2-9 Year: 2000
Journal_Category : ##5}t

Subject : BEET ¥ T —9 XN—XHEHD
The Beginning of the Engineering Database for Applied Superconductivity and
Cryogenics

Affiliation : &E#EHXMHARER
National Research Institute for Metals

Author : iZIL Eth, £BE AR
Michinari YUYAMA,Akio SATO

Abstract : We have developed a database for high magnetic field science and
technology. Tsukuba Magnet Laboratory (TML) of the National Research
Institute for Metals (NRIM) holds one of the world's leading high magnetic field
facilities, incorporating external scientists from around the globe. We have
established cooperative relationships with other high magnetic field
laboratories worldwide. The NRIM is also a central organization of VAMAS
activities for the standardization of measurement methods for
superconductive materials. The database contains experimental results
obtained at our facilities, standard references give by VAMAS and

Fig.4-13 Example of a Technical terms database search results.
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4-3-1-3 FRET—4H3~"—X

T HR=AL K DT =R T, BEER (77 7 b7 —%) OSURIERDO 7272 53 RGO
BN L oD, THUT, O EOOMREZR TS, BROEBGENRH DD T, &2 THREZFATLT
RN RERFLNRNGEPHBLT 2720 Th 5, FlAE, RELYREDRS T "#EEE~ 7% > M
DFERIE. ”Superconducting Magnet” & ”Superconductive Magnet”® 23 Y AMFAET 5, B, KR T
Fab SRR SN RRRIZ Z D 2 SOMFEMER S TN D728 Th D, 2D X5 0356, BVIARIEL L
PSR AN UTRER LIS E BEREERD O L WO r—AbEZ 6D, ZDX D R — A7
Iz, “Superconductive Magnet” Ciazz L C $,”Superconducting Magnet” Mgz C& 5 L 912 AT A
LT NE T, LU TN TOHRETR L THEODEREZ T30 5 Z LIFARRETH D, bHA A,
OWL (Web Ontology Language)t2? 7¢ &1 X 5 HeEE v ML AifRELE 2 Hivd, LL, OWLIZ
R D MEEE Y FOREUTI, R & TRAVEL T, £/, OWLIZL 5 HEEE > ORGEES VE
THDHIINY Dy, et EIOEFOHFEZBT 2 OWL HRELEML QUi iudie b7z, 2T,
GRIHE S AT 5 & LCOMGET —# N—AEME LT, 72, R LY THERSh TS
Keyword % & 7= b D TH D, ML, F—U—REZANL, A7 ar& LTS (being same
with this word), #%—%% (including with this word), Aii/7—% (starting with this word), #%Ji—%&

(ending with this word) ZERT 5 Z LN TE 5, Hi2iX, "Superconductor” % F—U— K& L THER
L7ciER% Figd-14 (T~ d, 208G, 0—BEmREE LTV DO T, Superconductor &9 B
FEDOFH2 5T, Superconductor & H T ER ML Y ROBEEARLRFEHER L L TR RSN TND,
Fig.4-15 |Z”Superconductor” DR HHITEHRIEIR 27~ 37, FHER72 2 L 1%, "Superconductor” &\ 5 FI5E
(2R L C O & BIROTR O FIRER /2 FIOFHZ Related Terms & LTHFR L, FIZZOMAICY > 7 %
o TNWDRTH D, ZOT—F_X—ATI, FIFAENOE SOMEEND S HITH LWHEEOERAE RS Z
EMTEDL XIS TND,

SRS T T — A _R—ADRR Y AT ML, TEHETEL ORI IC2——T Lo R —FETHETT
ELLDITHE L CREI LT, L L, FREINET TE S EITE AT A VLI A% 13— HIEE0RE

FREOFEE L, S 6ITTT m— Vb Bk LT HREOSGE R B A% S DR DWBIETH D,

122



000 Technical Terms Database

> EO it B h—L : BEASN JUVR X—b

o]

ryo/cryg1 .itiran_form

| B® |

7oINA - FHRRH

sl main menu

Technical Terms Database

Input the keyword. You can use either capital or small letters.

Keyword: [superconductor

Your request- this word this word this word

34 words out of 733 words were found by "superconductor”.
Click the button "keyword", and you can get the details of the keyword.

o (Nb,Ti)3Sn superconductor

* Bi-2212 superconductor

e Bi-2223 high-Tc superconductor

« Bismuth oxide superconductor

o Fiber-Reinforced-Superconductors
* Nb3Sn superconductor

« NbTi superconductor

« NbTi superconductor

Obeing same with ®@including  Ostarting with Oending with

this word

Q intemet zone

Fig.4-14 List of Technical Terms database search results.

Details of Terms Database

h JUYR X—)b

S Vicrosoft Web ¥4k £ MSN Web ¥4k 79INAC A~ S RRRY

Details of Terms Database

superconductor
| s
(1998))

HEIREOT TERELZRIMEANIAE (BEHBEMTE, JSH7005(1999);IEC 60050/IEV 815

Tsukuba Magnet Laboratory, National Institute for Materials Science

Related Terms If related terms are displayed on the left, click it to get the details.

superconductivity
superconducting
superconductive
superconducting
state

Tsukuba Magnet Laboratory,
National Institute for Materials
Science

Tsukuba Magnet Laboratory, National Institute for Materials Science

D imemetzone

Fig. 4-15 Example of Technical Terms Database search result.
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4-3-2 EBREINY ) LEHIT—2 R—X

T =A== 2AEHHT DEROEERRA  hOOE DX, ZEOT — X REO D LLEER T — X & FH<
ST D ETH D, FRE T — 2 200G 572012, F—U— REHbd LT — X B TER
(TR LT 2, D F—T — Rl oL, #&Y IAZOZRMA-431Z 8 2 O TR TOT
—ZIWENATEETH D, LorL, HMRELSNDO 22— =L D5A1E. 9 £<F—V— FEiAahED
ZENREETCH D, iz, AT —TU— ROFRRDBARE LTS, ARF—U— K2 AT TEiR0n
ZEBEESIND, ZTTRT —F_N—2ATIE, F—V— N L MBEEF—U— FEEH LW 7=
U —IC L DMEREE AW, BT T —134-2-2 D3 27 AREFFICINDT SBETE L TWD Z &b,
AT I AGRIZBT A VT v 7 A7 7 A VOBEEA S Z ENTE D,
Fig. 416 |ZAT—H_X—AD kv I =V %R, F—U—R& A A & UTRET D120 DO5FREHR
HEIZLLFO XS R 3FEE L=, 97ebb, (@) F—U— NHEEEEA+ 72—+, b)) F—V
— R+ A7 TV —+EEE, © F—V— R+HEFETHD, F—TU— FEFH LR TIL (1) Subject,
(2) Affiliation, (3) Author, (4) Abstract, (5) Keywords, (6) Journal DZHZFHOIEHE &(1)—6) D4 TR
LT, BHDOF—U— ROBRIZ L D BRNETTE D L) ITRELTn\D,
¥, AT TV K DRHRE ) BT TV =+, () AT TV —DHL LTND, BT AT =2k
DIERIE, 2 RFRICIRBW TR, F—U— R2H L TR VIAZMRERD TE D L OIS bkt Lz,
BT AN —% AL b LIRS el % Fig. 417 (ORY, 7 3V —IC X 5% TlL, TN EZ
ADDAA L HTAY—IHEL, ZO T2V T 73 —%EE L, SOISGEIAT I — 43 E
Lic, 37 b AL 7 2 —& LT (D) HHEHT (Cooling Technology) , (2) #4ziE (Heat Transfer)
(3 wHEIDFEH| (Magnet Cooling), (4) A7 L (System) 2385, V7 hH7 IV —L LT, (a) FHHlEL
fif (Measurement), (b) Frktiili (Special Technique), () JIFIRAEIZIIT HEMRE (Pressurized
condition), (d) FuFKREIZIS 1T HBURE (Saturated cindition), (e) féfik (Magnet), (O HHEI%

(Refrigeration) ,(g) & (Short Sample), (h) Z&EM: (Stability), () KEZE% (Cryostat), () 22

itk (Heat Exchanger), (k) PEx-2 (Pump), () #i&EFER (Structure) 72 Eid 5,
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Welcome to Superfluid Engineering Data Base (=]

£5 Microsoft Web #4F  £5 MSN Web #1k 7y NaArEa—sHARH

ey \

]
=

E3 ES ik B k=L : BBAD FUVE X—

Welcome to Superfluid Engineering Data Base

\ GY

.| #Database of the He-ll Cooled Superconducting Magnet System Design
This database contains information on helium heat transfer coefficients under pressurized and saturated
superfluid helium conditions, cooling characteristics in micro channels, Kapitza resistance between the surface of

| heat exchanger, helium pumping techniques, in situ measurement of temperature, pressure under high magnetic |
| fields, and so on.

Select the menu. '

CGY

3 1. Data Search by Keyword Use }
7 a. Keyword, Journal, Categry and Year
2 b. Keyword, Category and Year

c. Keyword and Year

4. Data Search by Category Use

a. Categry and Year
b. Category

Tsukuba Magnet Laboratory, National Institute for Materials Science

& Intemet zone

2

Fig. 4-16

Top page of Superfluid Engineering Database.

Reference Database Condition Setting [—)

) B L ESf R—=L EBAL FUYE  X-

£ Microsoft Web #4k £ MSN Web #/k T97NaA Ea—SHARY

\ S

LGY

10

— main menu

Reference Database Condition Setting

select the condition.

Category:¥ALL *include all the following items when you check "ALL".

JCooling Technology(208)_Heat Transfer(296) [Magnet Cooling(192) ! System(155)

[OMeasurement(160) Orressurized condition(156) Magnet(122) OCryostat(55)
CFlow(11) OcChannel:um(19) [IRefrigeration(32) Heat Exchanger(22)
OLiquid Level(15) Ochannel:mm(90) Short Sample(1) 0T Valve(7)
Opuressure(13) Owire or Plate(47) Cstability(37) Opressurized He 1I(15)
OTemperature(72) [JSaturated condition(140) Cpomp(14)
[OMiscellaneous(49) Ochannel:um(21) Ostructural(64)

[ Special Technique(48) JChannel:mm(70)
[Jseal(25) Owire or Plate(49)

[Miscellaneous(23)

Year:(1565 =) (200 +)

(Display of Hit tems Number ] (Reset] (List of Result]

| main menu |

Tsukuba Magnet Laboratory, National Institute for Materials Science

@ Intemet zone

Fig. 4-17 Data search condition setting use categories.
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ZOENTAT T &t D Z LI L WIRFERIR 2RO TN D, ZOH T 2 Y —Ofi iz L 2R

1L, ¥—U— REFIH LIBRRICBOTHRAT D Z N TE D, 20X I, F—U— FHHTOMET

=i

1 BRYIABIEARZNZ LD L0 BRSO T —Z [ZEETE DG L 72> TV D,

BT TV —pFEDOOE DD L LT, Heat Transfer, Pressurized condition,”Wire or Plate »7—#
(AT IR ZRsR LI ROREMIE®R % Fig. 4-18 |7, ZHMIEHIL. BBHEEN M e = OB &
NTWHEEL DN HMESLHN R EDFRER R L TWVD, ZOT—FXN—2AD2=—7 72 xlT,
[Contents| ff#fie LT, ZORUTHOWCHRE LI-AFEE O E R E LTREL bt &, 7
T 7T =2 BT — Z B T — 2 =R Ui > TW5 7T 7Y 7 M X DBEIRITHEE T & 248
ThD, T—HERHRE UT—P =L, CHMEE (Abstract) OZ72 53, HFAORFTEEIC X 2 i i
(Contents) ZAFTHZENTED, ZOX D7, MHFRIL, IEROBIEDHDOT —H ~N—2 LT
720, TR OHFEILIZE UL O LWL CD, IBIZ, ST T7T X ORIE (77 N T—#) o
—P—BHHDOPCIZF Y —RT 5Lk 2= AT —2 & U THAT 2 Z & AREE 7o
WD,

SHRD 7T 7 (A A=) Dbierio o7 — 8 28t L7 74l L7-% Fig. 419 1~ 3, s
W STV AR (YA R) 77—, HTML 2~ R Th5D Table ¥ V7 ZF|H L TRELL, A A—
T—2 LI FIC Fig. 420 D L D ICFER LT, R U< AT —# 1L HTML =2+ R Ch 5 Table ¥ 7,
HR % 7B X Font # 772 £ 4 FH LT HTML £ LV FRTE D KO 1AM LF R L T D, Fig

4-21 1 IFO— I TH 5,
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Reference Database Details of the paper

BAH TUVE X=)
&p_id=4099&p &p_from_no=1&p_to_no=10&p_usr_nm=&p_cond=5

9 Microsoft Web 44+ E3 MSN Web #/h 7y7NALEa—sHARYE
mny
. Reference Database Details of the paper
| Journal : Advances in Cryogenic Engineering vol. : 43B no. : page : 1409-1415 Year : 1998
J Journal_Category : Original paper
.| Subject: STEADY AND UNSTEADY HEAT TRANSFER FROM A FLAT PLATE IN SUBCOOLED HELIUM II
4
Affiliation : Department of Energy Science and Technology, Kyoto Univ., Uji, Kyoto 611, Japan
S Author : M. Shiotsu, K. Hata , Y. Takeuchi, and K. Hama
/| Abstract : Transient heat transfer caused by large stepwise heat inputs to a flat plate was measured in subcooled He Il at atmospheric pressure
| forbulkliquid temperatures ranging from 1.9 to 2.1 K. The flat plate was made of Manganin, one side insulated, 10.3 mm in width, 40 mm in
= | length and 0.1 mm in thickness. Steady-state heat transfer and its critical heat flux were also measured by using quasi-steadily increasing heat
inputs for the same experimental conditions. The steady-state critical heat fluxes for the liquid temperatures were well expressed by the
authors' correlation based on the Gorter-Mellink equations. The lifetime of quasi-steady heat flux in Kapitza conductance regime, which
corresponds to that of a certain point on the extrapolation of steady-state Kapitza curve, was ically measured: the
quasi-steady state rapidly changes to film boiling regime after the depletion of lifetime. Comparisons of the results on the flat plate with those
on the horizontal wires with the diameters ranging from 0.08 to 0.7 mm under the same condition already reported by the authors were made
to clarify the effect of heater shape.
Keywords : steady-state, heat transfer, transient, flat plate, subcooled He Il
Contents : Transient heat transfer caused by large stepwise heat inputs to a flat plate.
Steady-state heat transfer and its critical heat flux.
Correlation well expresses the steady-state critical heat fluxes.
Lifetime of quasi-steady heat flux in Kpitza conductance regime. Comparison of the results on the flat plate with those on the horizontal wires
(diameter : 0.08mm - 0.7mm)
Conditions: Subcooled Hell at atmospheric pressure.
Temperature: from 1.9K to 2.1K. Heater : flat plate (Manganin) ; one side insulated, 10.3mm(w) 40mm(l) 0.1mm(t).
Remarks :
Gapnl  Flguie 1. Typhal neal Liansle praceszan Lhe It phte In 3paalal muacaaled He llal almaspherkpresure.
Gpn2 ;lvg;:;li,:::lslz]sz';.& Belween sleaty-siate cllial heal aand ault lkuks Authars'galaand Lhe dataal al. 4118} campared with Lhe vakies
Gmph3  fluied, Lhe heat [la3nd suilsce heal Inpul. -
Gaphd  Flguie 5. LI 1y neal Tl N A
v
@ intemet zone
Fig. 4-18 Sample display of detailed data from the Reference database.
‘OO0 0 Graph Display (=)
) BT ik B3 R=L EBANL TUVE  X=)

m http://144.213.7.28/cgi-bin/trgraphdisp_27p_fnm=3002-1-2&p_bst_nm=&p_izn_tani=TB(K)&p_bse_tani=qstx10-4(W/m2)&p_x=xlinear&p_y=ylinear&p_xmin= n:m

£S5 Microsoft Web 44+  £3 MSN Web 41k 797 hALEa—sHARY

Tsukuba Magnet Laboratory, National Institute for Materials Science
C )<

& intemet zone

. Graph Display
When modifying the area of display, select the condition and click the button Redraw.
The graph of the specified condition will be displayed.
If the graph of the specified condition is not displayed, click the button Retrieve on the browser.
Information: Present Wo %
d
7r -
[ Information: L=25mmw=5
6
% [ Information: L=40mm,w=1
g 5f
1
k]
5
g ap
st
ol
Ak

Fig. 4-19 A sample graph data display.
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&)

el e

HTPRW

(BZE_ ME_FIRE)

m http://yuutsuzu.nims.go.jp/trbk/table/3010-2-2.htm

£S5 Microsoft Web #4F £5 MSN Web #1h

ED

Ed

ik i =L

! BBAS

FUE  X=W

7yZNArCa—sHA R

» MATERIAL AND GEOMETRY EFFECTS OF WIRE SURFACE COATING ON HEAT TRANSFERIN He I BATH '
2 t
.
f;! H
;,71 Geometrical parameters Cu coil supported with| Cu coil supported with i
' = "Pertinax" former | gypsum/alumina mixture
ot diameterd  (um) 40 40
= wire length | (mm) 163.5 152
Q (copper) surface area s (cmz) 0.205 0.191
J |
J diameter D (mm) 2.7 3.4 '
o coil length L (mm) 37 37
\ (copper) No. of circles N 18.5 13.8
= diameter ¢ (mm) 7 7
& coating length L (mm) 37 37
5 (copper) surface area A (cmz) 8.1 8.1
Table 1. Structure parameters of coating materials
t
@ Intemet zone /:‘
Fig. 4-20 An example of table data research result.
000 HTPRCmi (BEE_ME_F v+ i um) =)
B3 ES fk B h—A BBAA FUVR  X=) i

m http://yuutsuzu.nims.go. jp/trbk/other/6037-5-1.html

£5 Microsoft Web #4k  £5 MSN Web H#h

To7 A Ea—SHa Rt

aYIR

CLAEGY \

10

&

WE O\

Heat Transfer Characteristics of Rutherford-Type Superconducting Cables in Pressurized He Il

q;, =

Q/=Z: 2

. d3 .

n 7T i

(p =927

AT (1)

1 128 - n, - L

Eq.1 Q = SUM[pai*di**4*(rho*S)**2*T*delta T/{128*(ita)n*L}

&) Intemet zone

Fig. 4-21 An example of equation data research result.
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4-4 B
TSR OTIEIIEDT DT — 5 -2 b LT B L7 — 55— A LRI~ & Al —

PR RERR LT T = XAV AT WF BRT— 5 ~—A & L TRelational 210 Oracle Z i L.

TS AT DT — 4 =2 & LTl — RO FileMaker 26 L7z, 7 —#B#s AT LTI,

AUF 9T AT 74 M L BRFGRE DI LR T 2 —HEHRFAIT L5 F— T — REFEH L a—
—7 VLY R —=RFEZEA L, Ll ZRbDT—I_R—IEHSNT =2 ONL, ZhbT
—H_X=ANDACTZROBERNTH Y | BIOT =2 =2 L OEHEITIT, 7 —Z OGP WL 72
2T %o BIAIL, B THT — S N—ADIRT —F AT = LHBE~ U U LT — 5 ~—2
T B L TE X THb, Tabled9 |Z3HRT — X ~_—A LB Y U LT — 2 _R— A T S
NTWDT —HIHA OHREZTR Y, R ORSNDEAN, W7 —FN—ATBWTERR STk 2R L

WD,

Table 4-9 Data comparison of Reference data items and Superfluid helium data items.

Ttem Reference database Superfluid helium database
Journal Name Journal Journal

Journal category Category Journal Category
Research category None Category
Subject Subject Title
Organization Organization Affiliation
Author Authors Authors

Abstract Abstract Abstract
Keyword Keyword Keywords
Comment None Contents
Information None Remarks
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Bz X, FEOEE, SGRT—4 ~_—ATlL, "Subject” & HLE L TWDA, BEHEINY 7 AHHT—42 <
—ADEAE, "Title” £ £FL LT\ 5, Subject & Title Hb&EME L CAMN LT 5 EERISE UL, T
— AR F A2 —F TR ETLHOT, BIOHEE E@BIENTLEY, o, W7y —F_X—R|C
I%, "Category” &\ ) I H DMHEE H TIAHEL TWADD, ZIVENDT —H ONEIFIR/2 513020 T <

BiE~Y O LT — 2 ~— 2D Category [£, ZDT —F N—ADRDEE X —T— R L2 HDT,
—HOT =B R=ANBMIF DT =5 R AT —H E AT DHA T T I ERLE L 72 5,
T2 OIH - T, SHOT—F = R@EHEE R H L TEERMETH D, AT L 2 ©
DT —H_X—=A 0, B3GR LW IEOF—T — RRHHIZHI b 6T, I DT —2EA
DIFENZ LY A - A FATT DI < DAL L T 5,

T2 OIGEEA L L TR TR & T2 S5EIC HTML 236 %, HTML VX, 1986 FIZEBR-IE

& L CHIlE &7z SGML (Standard Generalized Markup Language) 7>5IR4L, Web 77U 77— =
& UCHIIE &, 1993 4RI IETF (International Engineering Task Force) (DU —%2 7 7/ — 7735
¥ HTML 42 L7=, ZO#%ix, W3C (World Wide Web Consortium) 12 & V) BIFEAMGE T H 4L, 1997
FIZHTMLA.0 & LTSN TS, 2o HTML I, flili/e % 7 L MHIND50RIC L 0 . 7 — & 242t
THIENTERLZ LAV F =3y FOERIZ IV HRFITLE>To72, LarL, HTML #FRU3,
ANEMNSRD ET =2 ONENDNDHEOD, 2 Ba—2 3BT 522 ENTET, ZTOFEETIE
HTML EO7—& % 0ui4 % = L ZREECH -7, 2072, [6 U SGML 7> HJRA: L7z, XML (eXtensible
Markup Language) 23S D L9127 -7-, XMLIL, T2y Ea—H T —X W ET 57200 T
EALEICERTE 2720, HERILBREDOREWSFETH D, Lo, EEOZ 7% BHITER TREZR 720,
DR T ERE T HMENH D, +ZC, XML TiZ, DTD (Document Type Definition) Z1#4E
L. %Y (Valid) 72 R¥= A2 b & L TORERE &> TD,
Fig. 4-22 (ZEBIREN~ U v L EGfiTT —4% _X—2 0 DTD O—#8% . Fig. 423 (2Z® DTD %f#ff L C XML
\Z XV FE LSk — 4 279, 2@ DTD & XML Citilk L7=7—#RdbiuL, 7—X 2 AFLIz2—
P—larbta—HiF, BoNET—HONFEEEST 52 LN T&5, £7-, XSLT (eXtensible

Stylesheet Language Transformations) (24 ¥, HTML itk Co——(EEDIERFR L fREL 725,
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DX DT, XML a7 —2 "= ZHAT D & T—F =T —F DA « ZHINFATS D Z L3
AREE 720 | ZE TR ORI PAS SN TV T —F R—RADT —H A X —3 >y Nl L ThH
INTIERATE D AfREME N A Sz, Ll XML Tid, XML R A2 MBS 25/ S— )33
T Y JEEOMEBILELL LTo AP (Application Program Interface) . {4 2 13 DOM (Document Object
Model) <°>SAX (Simple API for XML) 724403 L720 | BT Java 7R EDOSEEHRR S MEE & 72> T
%, ZOEHZ, T—FAHFOZFIELICEAL CRIEIZZRW S DD, LV AT — X2 Z1EHT 255613
E LR DHEMAH NI L 2o TL B, £72, DTD &, AFEICERE VB LT B o CHamii ot
T2 Z LIIRATRETH D, WBEEMEIBRR DT ODOT —4 %A « 25 5 - DIIL, BEEMRBIRIA

A7ed@1972 DTD H A\ NE S HICHEREMED SV Y XML Schema 23 ETH 5,
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< DOCT "’E'.Si:lj;,[_!} o

n
JELEMENT . SFDB.( Inout_Info* | Journal _Info* ,.Detail _Info* ) >7

n

4 < ELEMENT,Input_ Info( Data_ Num, ;Category, ;Date, Jinvestigator, ;Or ganization) >»J
4 4 JELEMENTData_Numy( # PCDATA) >n

4 ) < ELEMENT,Categor y.( # PCDATA) >7

4 ) < ELEMENT, Dates( # PCDATA) >

4 ) JELEMENT Investigator( # PCDATA) >»)

4 ) < ELEMENT,Or ganizationy( PCDATA) >#)

LJ]

4 < ELEMENT.J or nal _Infox( Jour nal, . J our nal _Category, syear ,:Vol,:No, :Page, : Title, sAuthor s, .E- mail, ,Affiliation, sAbstract, :Keywor ds) >7)
4 9 4 ELEMENT,J our nals( # PCDATA) >7

4 ¢ <4 ELEMENT,J our nal _Category,( # PCDATA) >7

4 ¢ dELEMENT year( # PCDATA) >n

4 ) < ELEMENT;Vol,( # PCDATA) >7

4 ¢ JELEMENT,Nox( # PCDATA) >7)

4 4 JELEMENT;Page:( # PCDATA) >7

4 9 4 ELEMENT, Titles( # PCDATA) >7)

4 9 < ELEMENT Author su( # PCDATA) >7)

4 4 JELEMENT.E- maily( # PCDATA) >7

4 ) JELEMENT Affiliation:( # PCDATA) >

4 ) < ELEMENT Abstracts( # PCDATA) >n

4 4 < ELEMENT Keywor ds( # PCDATA) >

n

4 4 ELEMENT,Detail _Info( Contents, Remarks, Items* ) >»)

4 ¢ JELEMENT,Contents( # PCDATA) >7

4 9 A ELEMENT:Remar ks, # PCDATA) >

4 4 < ELEMENTItems,( Graph* , Table* ,.Draw®* ,,Photo* ,,Other* ) >»)
4 9 4 4 ELEMENT,Gr aph:( Graph_Fig_Cap+ ,,Graph_File_Name+ ,,Graph_File_Ext+ ) >
4 ¢ 4 4 4 ELEMENT,Graph_Fig_Cap.( # PCDATA) >7)

4 ) 4 4 4 ELEMENT,Graph_File_Name:( # PCDATA) >7)

4 ¢ 4 4 JELEMENT,Graph_File_Ext.( # PCDATA) »7)

4 4 4 4 JELEMENT; Table_Fig_Cap.(# PCDATA) >7

4 4 4 4 < ELEMENT, Table_File_Names( # PCDATA) >7

4 4 4 4 JELEMENT; Table_File_Ext,(# PCDATA) >7

4 9 4 4 JELEMENT,Draw_Fig_Cap.(# PCDATA) >»

4 ] 4 ] JELEMENT,Draw_File_Name:( # PCDATA) >7

4 ) 4 9 A ELEMENT.Draw_File_Ext(# PCDATA) >n

4 ) 4 4 JELEMENTPhoto_Fig_Cap:(# PCDATA) >7)

4 9 4 4 4 ELEMENTPhoto_File_Name:( # PCDATA) >7)

4 4 4 9 < ELEMENT,Photo_File_Ext,(# PCDATA) >n

4 9 4 4 JELEMENT,Other _Fig_Cap( # PCDATA) >7)

4 9 4 4 4 ELEMENT,Other _File_Name:( # PCDATA) >7)

4 ) 4 4 AELEMENT,Cther _File_Exti( # PCDATA) >

1>7

LJ]

Fig. 4-22 An example of DTD for the Superfluid helium database.
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000 Netscape (@)

@0 Q @ @ ‘ |Q fiIe:///Users/mic/%E5%BC%B7%E7%A3%8l%ES%AO%B4%E5%@| lqul 8 o @

./ B @Ml ZAM g t-4 Q B G Shop@AOL‘ B7vo3—2
ﬁ[ N ﬂIe:///Users/mi...suzu/SFDB-2.xm|] %

a

- <SFDB_Data>
- <Input_Info>
<Data_Num>8001</Data_Num>
- <Category>
CTMSM (Cooling Technology__Measurement__Miscellaneous)
</Category>
<Date>2000.8.3</Date>
<Investigator>{h# &Z</Investigator>
<Organization>{ I % fff</Organization>
</Input_Info>
- <Journal_Info>
<Journab{&;R T#</Journab
<Journal_Category>#:{ffi&# (03) </Journal_Category>
<year>1970</year>
<Vob5</Vob>
<No/>
<Page>37-45</Page>
<Title>-fB{ERIC & T 2T E D RIE</ Title>
<Authors>8E8Rt. #&* RiE. BIES</ Authors>
<E-mail/>
<Affiliation># 1t X2 & B # I R Fi</ Affiliation>
- <Abstract
1 KMLE20 KUTORERBETOESHMEC L IMEBEDORELTSRODIFAARY v NEDEREDOBN
PF—YNEBOHELCOVWTORBMN.
</Abstract>
<Keywords>iBHER, BREE, RIERE</Keywords>
</Journal_Info>
- <Detail_Info>
- <Contents>
RUSICRAERES KTRERREY A ARy b WEBEE b—h>ry BER RENT—F—0E j
BLUVRERAIINS Y EEBWEEBRERRKIC
</Contents>
<Remarks/>
- <ftems>
- <Graph>
<Graph1_Fig_Cap>% 6 Hi5+ TOMEEE ORIEF</Graphl_Fig_Cap>
<Graph1_File_Name>8001-1-1</Graph1_File_Name>
<Graph1_File_Ext-html</Graphl_File_Ext
</Graph>
- <Table>
<Tablel_Fig_Cap/>
<Table1_File_Name/>
<Table1_File_Ext/>
</Table>
- <Draw>
<Draw1_Fig Cap>% 1 RIEEI2ER</Drawl_Fig_Cap>
<Draw1_File_Name>8001-3-1</Draw1_File_Name>
<Draw1_File_Extgif</Draw1_File_Ext B

S A G D l E=

g
i

Fig. 4-23 An example of an XML format using DTD for Superfluid helium data items.
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727 PERALIEZ SICE Y | FEROT —ZHLRITST 5 2 E 3 ATRETH D,

Q) BB LT —H_X—ATIL, 3DODVAF—T—HEHRE AT v I AT =2 UHERTHZ &
(2R T =2 R B LT,
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DTD [FHERIED 2N L b, BYEIMERBINED L TR | 7 =27 — 2 # J LRI &
VXML Schema 23 S4v-o2d 5, 441X, XML Schema (& L 2 77— GRS B L 70 5T
H59,

T H =R MBI IRV CORIE R R I D EEARERIRE ChH 2, £, L T0DH 2
NHOT—R A « T 5 Z LITEETHD, LinL, BUEAHESN CND T —H_R—RT, 7—HD
WA - HHANTZFEE L T A A MIUFE A E7R0, AW CiE, XML iz WAL Z Elcky, 1>
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ELE EMEMHMARRARDIODT—FIRN—X R T LIEE
5-1 #&&

BHEDOT /L — 813 50 Al &tk L Tl L2 3 LA BT L T 5, ZD728, KD COp &
REFUTH U HIERIRE 72 & OBEERIEAE L TvD, 20 L 9 724 21 AT 572, COy
HIEROHT = 0L = 2T LOBRFE 72 EOXIRAI B 2D D, COp HIEDDEDE LT, kT3
Z— B DR EBVERI T 5 L i T, Figs 1 ITRTi#Y | AARIZEIT 5 COy HEtEDI L%
30 %lE. KIPEEEOTRLF—HEEHM L PRSI T D, KR EDOEREEBEH S TW5D
=t %, BUELD S S BITHEIRD 1700°CLLETHMT 2 & BREERRINEIN L B LR PEH A
DB EZ 15 %ITHIRTE 5 L AL bR TND 5D,

FHAMEMAEH L, MR, BIENE T LI B CND 2 LD KA EOH A X — ke LT
SN TE T, WHE - MRS (DU NIMS) i, 21 7 mey=y |52 o 843rb B, &
ERIT A B — ' ] Ni SSEitEG 4 (UL MG OBR%E 4 Flii L T & 72, NIMS (3% O Téh % NRIM

(BRAPEHEARIIZERT) DORHRIND, BRI T, TlEls, $hEls — 7 mgEECRfbE R 81T
L VRO RVEESZ BT L T\ D, ITETIE, 5 5 R EPHINDMEED 1100 CE#EA HHEE
BOBIFEIZ BN L TS 59, LinL, COp HIBRTEZ MR 21T, S HICHERCHEMTE 2BEe0
BHRENLEINL TN D, 21 i PITARR T RERETH 5 COp B F—~7 U 7L Th 5 Ni S E45
FITEETH Y, £ OmMEae b IBRERERR 31 2 HERYE L L ThiESIT bhd,

NIMS (Z36\T 2GR OEMRE L LT, BYBLOEIE L 59. 55 | A& EHRINC L2 AFHET
&% TCP A (Topologically close-Packed Phase) D#ifi] 56.57 | [HE&[LIEDOUGE58.59 | 7 U —T75 By
Fn I 51051 e ERERINTE T, ZOX S 7 me A0KEIZIE, ZIVE TICEBS I TEE
BT — 2D E LRI AR IRZ T N T A7 v R T —H I THED T Z 812725, ZDBHF
RAENDERET — 213, BFRFEIROMLE DI LT — 2 DAV GD, ZIH07 — 28T, A
FARDEFARIRAAEIZ LD ET S TND, D72 MRGAPIIESRA T8 2\ TR R HIRERM 72 21
B 27— Wl 7 — 2 BRI\ REEC, 7 —F T2 < ORI LEL L 72> T D,

CHNETOHGR CH BB Y | MEIBITEIC T 2 87— 2 13Z < OMANG ENTEY . Zhbo
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T =B EHFET N—T N TG T D 2 LR A B DR A v b L7 B, BE-RBIFICES
FDEMERELN o Z S HEE SN D T2DITIE, 2B 4 BRI HBEET — 4 X—AMEN~ Y U 57—
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Industry proces

Power generation
30.7 %

Total co, emissions
129,300,000 t
(2005)

Civil use
52 %

Fig. 5-1 Industrial CO2 emissions in Japan. In this case 30.7% is due to power generation.

(http://'www-gio.nies.go.jp/aboutghg/nir/2007/mir2007ver5.0j.pdf)
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52 T—HAR—RLRTLs
5-2-1 MK T—2 DI

NIMS (25T HBAAORTE TROME % Fig. 52 1~ d, MEIBRIT, @ BRY—7 > FeT564
Dy-y” By IEBIAT 4y MREZZE LT, @G 17T 5518519 (T X0 PO/ A
R, (b) BRE SR D B Hb A BERE SFo—F AEREF 22 P T, [ LALBRSOIR LB
(21T DECHEBMIUERSA T 2 PARABRIC L D IRE L, Z ORamPMUES Gl i 2 1ER- 5, (0 1EilESh
TR kD, 7 ) =75, BT R, A bR & ORI 2 I L CRRRE G & DR AR
fig 5. [ ZHOOFHMIFERE AERFHI T 4 — Ry 7 L, SO BOEREBIFsT 5 TFEA &
%o B TRUCET D FeT—H % Table51 12, =0T —H 5% Table52 (IR T,
At (Alloy design) Tl Ni 21U ETHMBOCHET —203HY, ZOROT—Z DM, Co,
Ti, Nb, Hf, Ir, Si, Pb, Pt, Rh, B, C, Zr, Fe,Mn, V, Y 72 EOEEHRINT L2 L bbb, DL Hic, #@h
IR0 DEDS TR B L 725, WETRE (Casting) TlX, 1 BIOFMIZIT 2 EESOEHT HE—
Jb RRIOTESE, SREREECIMEINIDCE DR R 28 ET 5, ZUWPE TR (Heat Treatment) Tl
FAVILPROIREE L IRFfH1F L OV Yk & 2 YROIFEIMLERREE & ) 2D D353 0 5, 7 ) — 730k (Creep
Test) DOFERNG, FBRIREE, 0 EFEMPMOERY DT =21z, 7V — 7 WrmRE O EZE R
ET&H5 TTP (Z Z Tl% LMP: Larson-Miller-Parameter) A& sk 2%, 2957788 (Thermal Fatigue)
Tl O 2, sl O PRIRARART 22 & ORRBREAE & i ssked B D, il badik (Oxidation Test)
TiE, R R, Mk U kel & TGA Bl s RO & 7 & 558k 236 1T ol &
VHUST—% Bz, SRR GRER TR eI, R EEAEE) . S OIOEEmirFEo SEM Wik
FEEAEROAER EDRO b, 5liVFER (Mechanical Properties) Tld, =i & =il TD 0.2 %
it /7 & B8R ST XA ONE AL 0 SCHEHMLRE R & DT — 2 23 b 5 SHBERE1 22 (Microstructure) Tld,
7 ) —7 W ErRi% O X 7 aiikiEig T —% L7 ) — 7 BROFERIAE AT Td 2 TCP AHD AR
END D, ZDOX DT, MEBHR LRI 27 —Z 3BT D, £z, EOFUNTTEUERLCRAEF R
Br7g EBR LN L8ET — 5 121 TldZe < . SEM BI5212 5617 DA ARiikim g X #ar 7 m 7 7 A L7

EDA A=V T —=EPNEENTND Z LITEEDSLEL 72D,
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N=YFNara—4 (PC) DEANILY, HFEINGOT—F DL ITT V2L L TRFES LT
Do LinL, BIREHING DWNIIEEIC L > TUIFHEE (T rs7—4) ICkoTURFESNL T D56
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TWTh, AT AL (DB PR TldHt — SN EERT 2 L) 9 BRGEH1RD B D, #i]21X, Tables-2
2D 4 277, Sample Name, Specimen Name, Specimen Number (%, 77— ~_X—ZPNEET
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RN T —F XAV AT DR E FATT 5 ECHEAT 240 CThH L L) Z LITbEE LR iudi
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T2 ANIE T—=2EFX =2 )T 1 2EE L CRIENEIRE OWEE NIATT DM % & 2720, ZivE
THEHLCEIeT —4 74—~ v hEENLOD07 —X OEfRE X L 2TUT7e by, 20X 51T, BE
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(a) Alloy design
(Chemical Composition, 7 — ' misfit
¥' Volume fluction )

ﬂ ﬁFeed back

(b) Processing

(Cast, Heat Treatment)

ﬂ ﬁFeed bacigd)

(c) Evaluation

(Creep, Thermal Fatigue,Oxidation, etc)

Fig. 5-2 Fabrication processes of Ni-base Superalloys.
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Table 5-1 Accumulated data in the development processes of Ni-base Superalloys.

Process Item1 Item2 Item3 Item4 Item5 Item6 Item7 Item8
Alloy Alloy Name | Ni Al W Ta Cr Re Ru
Design
Casting Cast Num. | Weight Mold Ingot Set Temp. | Set Poul Add.
Type Num. Time Elements
Heat 1st 1st 2nd 2nd 1st 1st 2nd 2nd
Treatment | Solution Solution Solution Solution | Ageing Ageing Ageing Ageing
Temp. Time Temp. Time Temp. Time Temp. Time
Creep Test | Specimen Temp. Stress Rupture RAD E2 LMP C
Name Time
Thermal Specimen | Temp. O¢, Num. of | Hold
Fatigue Name Failure Time
Oxidation | Sample Test Set Set Time, Cross Magnifica | 2nd
Test Name Type Temp. , | Temp., Temp. sectional | tion Phase
Cycles Time and | and Condition (Yes/ No)
and Aweight | Aweight | (SEM)
Aweight | (Isotherm | (TGA)
(Cyclic) al)
Mechanica | Specimen Yield Tensile RAD E2 Strain Young’s Poison’s
1 Name Stress or | Strength Modulus | Ratio
Properties 0.2%
Proof
Stress
Microstruc | Specimen Location Before Magnifica | Creep test | Creep test | Creep test | TCP
ture No. [After tion Condition1 | Condition2 | Condition3 | Phase
of test Stress Temp. Life (Yes/ No)
1) Reduction of Area
2) Elongation
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Table 5-2 Data type classification for development of Ni-base Superalloys.

Process Data type Save Form Destination | Comment

Alloy Design Numerical Origin or Excel HDD

Casting Numerical Handwriting Paper Change to pdf

Heat Treatment Numerical Handwriting Paper Change to pdf

Creep Test Numerical Word or Excel HDD Unification of save form

Thermal Fatigue | Numerical Excel HDD

Oxidation Test Numerical + | Excel HDD Make web content
Image

Mechanical Numerical Excel HDD

Properties

Microstructure Image Tiff CD or DVD Make web content

5-2-2 S RTLEEGT

AP L OREE LT T — 4 N—A L AT AOBEERX % Fig.5-3 12, D% Table 5-3 12777, A
N2 DUNIHFFERENL D L 5 7, /INIET —H _R— R B 5T — 4 _R—2AEFH L AT 4 (DBMS:
Database Management System) 1%, (a) #E&ERGHNES)., (b) T —% OEHENFTRE, (¢) HENLH ATRE,
(d) Web 25D S, (@) fEIEMD DD, O AR, 72 E OGN NI L 72D, KV AT AT, 20X
D 75 24379 DBMS & LT, Hilko FileMaker Pro9519 ¢/ L7-, FileMaker %, &%
SRS 72— FITH O 236 ) b— 3 TSR R b &bt 1 — NGO T — 7 iR S $ 5 2
EWNTED YT MUT ThD, ZOV—r3— 3 0%, Web ABERENMERE TR Sh T, 20
Web ABHHEHEICIE, LAN B0l 5% 2 U 7 4 RE S FTRETH D, P PC OFEAE OS (TS 5 =
— PSR EHEE L MG, MR T ROHIRY - AL ARIET HZ LN TED, o, T—

H_R—ZANIZ Web 207 Y HEOATeZ ENAIRETH Y | BERT FA LY 7 MK HEWLFRERES FF
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MT5Z EMNFRETH D, VAT LDOH L 70 H—SPCIZIE, Z< —RAHDO/ ~—Y T rar e
—HEHAL TS, T OR#EIE, WHPCIZT LA VA =L ENTNET T UFICE D FETL,
Biey 7 Ny =T 2 E L Lia0iat & Lic, LAN ~0#86t X, 71— 7WPC 72 28t T 52—
IRHEGEDNLEE LV, Lol WFFEE S DV IFEREFEN & T 272, LAN 7—7 1 05]E L
IIREECH D, 22T, FitotXx2 V7 4 &L, NIMS O LAN ZRHT5Z L & Lz,

DX IRV AT DA EEE L TF—F R— AT AT DR LT, ARSI L DR L7 — 2 R —
VAT AOFHEIE 3 DB D, 100E, Giskiak, BUIBECR RO [ER T — Z ~—A(IDB: Individual
DataBase) A4 L S NSE DY —L & U UERATE D 0HTI AT L e L2 & ThD, ZOIDB
%, BETHIUIEZITEN (Extension) 2N AIREZREEHE L1z, 200, IDB T L7 T — & &t —
AR D 72012, IDB O_EAI A HE T — & ~— Z(MDB: Management DataBase) &t & L 7- P&/
MELZZETHD, 32DiF, MDB (ZEIT 54 IDB 7—% OFHE I 77—V > 7 510 (T4 55 Y
L—3 = VHEREIC LV 3 TEE, IDB 7—4 % MDB OitfEiEkica B — L CRIAT 2 v AT AL LD
LT, AR L2 &I2k 0, FIDBIFMNZL TA LT T U RAEFETTEH L L bIZ, IDBM
HOMBRZREE L, SR Y — L & UCHIT 2 2 &N T 5, Mg s LizZ sicky, #i—
(PR E RGN CFITT 5 2 L N TE BAEIREICRIT 5T X COT—4 Z24E+ 5 Z L NATREL /oo 72,
2TV AT AT, BT — 2B 72 MDB 55 IDB OF — % ZEEHMET 5 2 LI T&
20y, 725, MDBINLT —2 OFMZCHIRE FATT 2 Z LITTERY, ZOX IRV AT LikeH &
THZ LRV R TEREORNT —F =RV RAT L lpoTz,

MDB CTOF—4@s&l%, % IDB OF —X# Z#ff S5 ) L—ya s —4 (F—F7—%) ZRETD
VR D, TOFXF—7—2%, %4 IDB 2l L Tt — L2 ude 700, 4 IDB OF—7—2 %, &4
BIIZHBW T —RBISRESN WD, 544 (Alloy Name : 1213, TMS-1) & #EEEK S (Casting
Number : #]z/¥, DSN-1) 2LV, FESRFTHESN-G8L LCEEE (U L—a)) 2L oaGhe

L7
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Management Database

— All data retrieval
sy Query DB Server
Chemical : i S S—
:Composition: :
i A ~
?-'.'.'.'.'".'.'.'.'.‘".'""E Response
Oxidation :
: Test
e
> Q
o g
=l Relationship (Mirroring) 3 §
: 8
: Each 1DB retrieval w
— LT : '''''''''''''''
Chemical ) : .
iti i Heat Creep Test || Oxidation | [Thermal Mechanical SEM : Extension
Composition Casting Treatment P Test Fatigue Test | | Properties
RIS

Individual Databases

Fig.5-3 Schematic diagram of a Ni-base Superalloys database system.

Table 5-3 Specifications of a database server.

Hardwear Softwear
PC Model Macintosh + FileMaker Pro 9 Advanced
(O Mac 0OSX104.11 + xmChart 3.2J
CPU PowerPC G4 - Browser (Ex.: IE6.0, Safari, etc.)
Memory 1GB + Adobe Acrobat 8 Professional
HDD 80GB

146



5-3 T—REE

5-3-1 #IHAEm

AWFICTHEE L T=T —F _X— AL A7 LD IDB (X, A4#Hk (CC: Chemical Composition) , ¥&f#

(Castin) , ZMLEE (HT: Heat Treatment) , 77 U —=75B#(CT: Creep Test), ififf&{14785% (Ox: Oxidation
Test) , Y5775 (TF: Thermal Fatigue) , 5[32V 7% (MP : Mechanical Properties) , 4@tk
—% (SEM: Micro Structure) @ 8FHTH D, T 6D IDB X, HESRTICHIT 28T —# 13T
HEEL CND, FTo, RIAT LTI WET — 2 24600 LT B )57 — 2~ — 272 £ D IDB (Extension)
ERGITBINT 5 Z ENAMREL 72> CD, ZILH D IDB T —4 2 M54 5 72600 MDB Wi % /Fik
Lk 7=t Uiz, Fighd (220D by 7=V, fifiA Flic® %, CC, Cast, HT, CT, Ox, TF,
MP, SEM O&RZ %7 U v 7T 50 HHWIFROIDB YA M7 U v /35281280, %41DB
F— B2 LD BRI SR T D, BMERETZ IV T, MERD ¥ — T — R4 A S LR T — & % Bt
T5, % IDB TOMHKIL, F—F =&V U L— a3 SN IDB I RIS 5 DT, 1
[EORFE THED IDB BEERE1G5 Z ENATREL 725 TD, 7o, BEROSRMREICL 5 RS

HBAATMRIR G ATRE & 72> TN D,

Superalloy_portal3_080723 (1 E—) paper

Superalloy_Database_Portal

CC_ Cast CT__TF _Ox _MP SEM

Welcome to the Superally database
Select a small database

@ Chemical composition data
@ Cast data

@ Heat treatment data

@ Creep test data

@ Thermal Fatigue data

@ Oxidation data

@ Mecahnical Properties data
® Microstructure data (SEM)

T39X

Fig. 5-4 Top page of a Ni-base Superalloys database.
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5-3-2 ¥ 1) — T8k

Yy NEUUAER SN TN D X — U7 b— R OB CI3Z o B HE0 fHHE
TOMT, 1100 °C /137 MPa 75 800 °C /735 MPa DR L IGO0 0 D Z & FILILTN D,
ZZ T V=TT, 1 SORBESIE (BRI & BRI —) 123V T, ABRREIRE LIS E L
Z¥L. 800 °C /735 MPa, 900 °C /392 MPa, 1000 °C / 245 MPa, 1100 °C /137 MPa O 4 50788k %
iy 2 Z L HHARL LTCND, D 4 FFORBRE EHET D Z IR, KRR D RIS &
TOTF—ZERUFTHZ LN TED, 22T, MERBROBHFNE, 1 BESRET 4 BREER L 0D,
Fig.5-5 |Z844 TMS-196 TEWUHLE 5 DSN-117 D7 ) — 7387 — & Z Mg Li=flard, Ko
W2 DARE AL, YIE & FRkOEEEZ D, 7 U —7 3 RESNO IDB 7 — 4 DR TE 5, ZOH]
EZI, 7 ) — 73BT — 2 OB T — 4 2 BB 0 7T A XD 7T 76 HHRE b i
R TN, X, BeDRIERERIEE T2 Y — 73t LR AL Ml R L, 20 Ml Z /80
—HD 7 ) — 7R BE R A RBIREOROIEICY A MORL TS, U A M —H (%, BRI (Temp.),
FRBRIG ) (Stress), #y (Life), #EHES C % 20 & L7- Larson-Miller Parameter (LMP), fifit®

(Elongation) &Y (R.A.) ThHd, LMP 13X G-DEHANTEHEAE L,

Pty T)=T,(logt, +C) = == v v v v oo e v v 1)

ZIZTRIEY VTR (W), Tg =T +273.15 CTT 132 V—73BRE (O%F L, C IIpErERT
o, X — T L— RO@EH AL X2 1000 K ©H O EBEERRD 7 Y —7SREORHmZ 1L,
%< O LMP IZ L0 FERE S TD,

—J5. MBS 51D (%, B - /%5 A—4 (TTP: Time-Temperature Parameter) 2%V 7 U —7hkr
T — S EHl A FEE LTS,

(6-21%. TTP OHAKXTH B,

P(t,T)=F(S)  + =« s oo v oo oo oo (5-2)
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2T, TIXHRE, ti3HE, SITREARL, IRE RO (TTP) MNREOBHE LTI TE S
ZEEEHRL TS,

ZO TTP 12k 57 U —7 ket 23l 22Ul E5co LMP %ff~72, Larson-Miller (LM) 518
DIFHIZ, OrrSherby-Dorn (OSD) 519 & Manson-Haferd (MH) 520 ¢ 3 5O ANA < ] ST
Do 7V —7HWHREORHEZIZ, MH OXDE IS L TEY, %13, LMP 7207 T3/ < MH Off
BT—H L LCBIT 08RG D, LL, TTP O/3T7 A—Z EHIZ L > Th UID ORI/ > T
KHDT, SORDMAVDLETH D,

NIMS A OAEEEFETFEE LT, vy’ MEZEZX Ty BEAALIE, fiy’ &Ba2RODH T EN
b2, Fig. 5613, v BORRLT—Z &KL, TbDr V=7 E A&7 7 Lich
DT, v BE20%015 100%E TSV EDT—HTay N ThDH, BIhbandiiric, v &
73 60%7 5 70% DEBD7 ) —TFREMENTWD Z L ZBGITHERT L2 LN TE D, v’ 1L HEili
T ) — BRI A & FERELC T 7 MERRETER L s oBE A Iz 7 U — 7 Rtk om)
IZFHHT D2 ENEABNTWD, ZOREOFETIL, v* EISE IEEAMFHE LEORIE 60%0°25 70%
ToHDHZEMIDNZDH, Fig. 56 DEE, MEVERC =20 L L TGRHAL TWAR, B@IZ Lo TERC
OAEAS 20 L2 BFRNOfEAE & D2 EDVNRBIZE > TGS TWS 520, 22T, A7 —H_X—XT

1%, C DIEZAEBICAN L THIIBTE 5 X 212 bagt LTV 5,
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woern| Superalloy_Creep_Test_Data

LIZDhk i Ox | il
e I T S o | [ [ [ [ | | [

1+ | TMS-196 DSN-117  #905
©——— |Alloy_Name: TMS-196  Cast_No: DSN-117  Cast_Date 2005/11/29
Ak (mg DSN-117.pdf  HT_Date 2005/12/08 [img TMs-196
;an; Specimen_Name 196-2 Generation 5
a: Temp. 800 (C) Stress 75 (kgf/mm2) 735 (MPa) Life 1718.38 (pr)

235
maL LMP 24.9350005

HT_Condition Solidus Temperature:13907C, Solvus Temperature:1286C

CT_Comment
Specimen Name  Temp. Stress Life LMP Elongation RA.
(C)  (kgf) (hr) C=20 (%) (%)
196-5 1100 14 1000.9 31.5832165 8.7 38.2
196-4 1000 25 1375.75 29.459063 10.8 30.4
196-3 900 40 1244.7 27.0942061 30.4 20.3
196-2 800 75 1718.38 24.9350005 16.2 10.2
100 B 75724 € ) Ja >

Fig. 5-5 Creep test data search results for the fifth-generation TMS-196 Superalloy.

1000

900 | [ ' [ ' [ @ TMS-20%GP

800 | . ' A TMS-40%GP

700 ' B TMS-60%GP

600 & TMS-65%GP
O TMS-70%GP
A TMS-80%GP
[ TMS-100%GP

Stress, o /MPa
8 5 3

200

100

21 22 23 24 25 26 27 28 29 30 31
LMP=T,(log(ts)+20)x10-3

Fig. 5-6 Larson—Miller Parameter plots of TMS Superalloys.
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5-3-3 &EHRH

MEIBRFEIC I T, BRFS L7 RIOMHIER kA B2 2 2 L ITHEE TH D, Ni MEREAG-EBIFEIZB
Th, FYBMZOFERIORIES, @iy ) —7 BRI 2 7 7 Mg ~DZ1 b, AFEMHTH 2 TCP #
OHTHRRE R & MPBRMRAE & BB 27— # it T DB b 5, @ilikA SEM 72 & D /fifhe
BEAFHER CBIEE LT AIG oD 7T — 2L A A =27 —4 & LTCD &2WEDVD 72 EIZ5iek
SND, AV PFTNT—=F DT 7 A WA ZNDRAFRIADE B AR IROIRY 7 — 2 fRAFZBI L TR
IFAELZR, Ll T—F A=A FHIARIIFED & 5 20U PC 24 L7/ NUE T — 2 =2 2 A
7T LTEHR O AL, VAT LARNICEGAETHEES L HIEDARIChH D, A A—TFT —21%, MR L
EEE LTS D720 0L DOT—H 7 7 A L3300 KB 705 500 KB £720 , &REETIE1 MB %
BRDZEWD D, A A—VT =B &T —Z_X—=AOHNIIGAT Z L ITHANANZIIATRETH 575, BIATI A
T LTI ORENRE L 720 | IWEHEMET LBEN L TS 2700, o, VAT ANICEUAT & |
AT T AVEYERMEI R & 78 A A2 UL AlaetEns 5, —J7, LA PCIZIFAENET Web 77 o
REMED->THY, HTML (Hyper Text Markup Language) 522 7 7 A L DiimAI INE G ZEITTX
HEBEL 2o TN, 2T, A Z—%y MEROOE > THS HTML B4R L, ik A —
PF—B % HIML 7 7 A V& LT, F—F_R—27 7 A N EFHNER LT, SEM 7—%~—=2 (IDB)
FIFNC L 57 — 2 RER Tl FrEatBrgelt: & 2 R IO Z ., B at-Oloe i O S h - 4JEi
W7 — 2 22 LN TED,
Fig. 5-6 \ZFfA4 L L TUAL B TVS CMSX-4 D SEM A A —F—H % Web a7V & L
TFoR LIEBlaRd, GEIL, 0 SAERICIE N TEREN 500 fi7, 2000 f%, 5000 f% 10000 {0
fFRE I TWD, fie BB, 7 ) — 7SRO CTH v | v’ BHIKHOHTIHIZRE R LR T & 2,
2B HB X3 BeHIZ, 1100 °C/137 MPa OZATo U — 73 BA i L 7= Ok CH 5, SES X
(T L CEEA AN Ch D, @EFRGFEN LI K OISO T 7 MEDHEETE %, SEM B L 254
BRI, v FHOKRE SSOMERZ LT H 2 )NE TCP FTHOF /2 &, MPEIBRRSIC & > TR & 7efR
FHERDIEFRNEENTND, ZOXITHE A A=V T —F T —F_X—ZARNIZRVIAE T, Web 7

—Z & LTI HEHTI A A=V F7 =2 2R LTceJaflifk s 7 U — 7t & OHi L1c ko7 —4
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FRMTASFTRE & 725,

—J. ZDOX 57 Web 27 L OfERIE, % Web HARIZ DWW CORMRZR 5 E A Y 7 by =
TIREL 725, R AT A THX, HTML 2 L 550ROFE L, @@tk —2 o IDB o7 —4# %
H19 2 Z EIC KD AESITEEET 5 Z L3 CE D LHICKE L, BEANMIZIE, # 7 EHTnD Web =2
T Uk~ K% FileMaker PIZEEiE L, FileMaker 73627 —4 7 A7R— MEREZFIH L C.IDB
F—%% Web 2T LV F =R L 0EIIAI, Web 2T 77 A b UCYER LT, Fig. 5-7 (B8
FUIZTHEAZ K VAR LT Web 27 0 7 7 A VO %77, Web 7—# & L CURFTEK LIIREET
ARREN TV DT DGR TE D, Web 20T Y5 —4ix, OEDDY 77 LU AT 4 —L%EET 5
ZEICLY, @EMET—2HIDB NOTXTOT—ZIFIHT5Z LN TEHDOT, IDBT—X ATIFE
%, Web 227 27— 2Bl 2 0EITR2, ZOX IRV AT ATIE, Web ar7 Y7 7 A )b

VBT 1B L B &RV R 2 1) L SE T D,

= CMSX-4-4-3 —
Users/mic/Desktop/#8ii#:#14 DB/Super_Alloy_DB/SEM/TMS/SEM_Image/215/C/&) ~ Q- Google

SBRAF. SNAFEs - XAY~—Y - Wikipedia 7v7)L (126)v Amazon.cojp Y-Md;@

m

CMSX-4
Specimen Number= CMSX-4-3; Temperature= 1100(°C); Stree=137(MPa)

CMSX-4-25K-01 x 0.5K

Fig. 5-7 An example of SEM micrographs of CMSX-4 shown using a Web browser.
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®00 &) CMSX-4-4-3.html

Osaka 202 Heliu] @/ [E=l=lE] 5 oF L7 zi0sasTe
T T e e e ;
E 10 20 30 40 50 60 70 80 90 100 110 .él

HTML7)

HEAD>P)

<Title>CMSX-4-4-3 </ Title>n)

</HEAD>")

Body>7

<HR>n)

<CENTER>7

42>CMSX-4 </ H2>m

413-Specimen:Number=,CMSX-4-3; Temperature=,1100(C);:Stree=137(MPa) </ H3 >~

4HR>m)

<ablesborder="1">n

<[R>n

<D >aahref="../../ 227 /CMSX- 4- BC/CMSX- 4- BC- 01.txt";target="_blank">CMSX-4-BC-01:x.0. 5K </ ax BR>ahref="../../ 227 /CMSX- 4- BC/
CMSX- 4- BC- 01.tif";target="_blank",width="400"height="350">dmgsrc="../../227/CMSX- 4- BC/CMSX- 4- BC- 01.tif";width="220" height=
"200"></ a»</TD>P

<D >aahref="../../ 227 /CMSX- 4- BC/CMSX- 4- BC- 02.txt" target="_blank">CMSX-4-BC-02:x:2K </ ax BR><ahref="../ ../ 227 /CMSX- 4- BC/
CMSX- 4- BC- 02.tif";target="_blank",width="400";height="350">dmgsrc="../../227/CMSX- 4- BC/CMSX- 4- BC- 02.tif",width="220" height=
"200"></ a»</TD>

<D >aahref="../../ 227 /CMSX- 4- BC/CMSX- 4- BC- 03.txt"target="_blank">CMSX-4-BC-03:x. 5K </ ax BR>ahref="../../ 227 /CMSX- 4- BC/
CMSX- 4- BC- 03.tif";target="_blank",width="400"height="350">dmgsrc="../../227/CMSX- 4- BC/CMSX- 4- BC- 03.tif",width="220" height=
"200"></ a»</TD>7

<D >ahref="../../227/CMSX- 4- BC/CMSX- 4- BC- 04.txt"target="_blank">CMSX-4-BC-04:x,1 0K </ ax EBR>ahref="../../ 227/CMSX- 4- BC/
CMSX- 4- BC- 04.tif";target="_blank",width="400";height="350">dmgsrc="../../ 227 /CMSX- 4- BC/CMSX- 4- BC- 04.tif",width="220"height=
"200"></ a»</TD>P)

<TR>7

<TR>n

<TDy"><ahref="CMSX- 4- 4- 3- 01.txt";target="_blank">CMSX-4-25K-01:x.0. 5K </ ax BR><ahref ="CMSX- 4- 4- 3- 01.tif";target="_blank",width=
"400"height="350">dmgsrc="CMSX- 4- 4- 3- 01.tif"ywidth="220"sheight="200"></a></ TD>"

<TD>ahref="CMSX- 4- 4- 3- 02.txt"target="_blank">CMSX-4-2 5K-02:x:2K </ a>BR><ahref ="CMSX- 4- 4- 3- 02.tif";target="_blank">dmgsrc=
"CMSX- 4- 4- 3- 02.tif";width="220";height="200"></a></ TD>P)

<TD><ahref="CMSX- 4- 4- 3- 03.txt"target="_blank">CMSX-4-2 5K-03:X;SK </ ax BR><ahref ="CMSX- 4- 4- 3- 03.tif";target="_blank">dmgsrc=
"CMSX- 4- 4- 3- 03.tif";width="220";height="200"></ a></ TD>P)

<TD><ahref="CMSX- 4- 4- 3- 04.txt"target="_blank">CMSX-4-2 5K-04:x,1 0K </ a>BR><ahref="CMSX- 4- 4- 3- 04.tif";target="_blank">dmgsrc-
"CMSX- 4- 4- 3- 04.tif";width="220";height="200"></ a></ TD>P)

</TR>7

<[R>n

<TD"><ahref="CMSX- 4- 4- 3- 05.txt"target="_blank">CMSX-4-2 5K-05:x:0. 5K </ a>BR><ahr ef="CMSX- 4- 4- 3- 05.tif";target="_blank">dmg.
src="CMSX- 4- 4- 3- 05.tif",width="220"sheight="200"></ a></ TD>"

<TD><ahref="CMSX- 4- 4- 3- 06.txt" target="_blank">CMSX-4-2 5K-06:x.2K </ a>BR><ahref="CMSX- 4- 4- 3- 06.tif";target="_blank">dmgsrc-
"CMSX- 4- 4- 3- 06.tif";width="220";height="200"></ a></ TD>P)

<TD>ahref="CMSX- 4- 4- 3- 07.txt";target="_blank">CMSX-4-2 5K-07:x.5K </ a>BR><ahr ef="CMSX- 4- 4- 3- 07.tif";target="_blank">dmgsrc-
"CMSX- 4- 4- 3- 07.tif";width="220";height="200"></ a></ TD>P)

<TD>ahref="CMSX- 4- 4- 3- 08.txt"target="_blank">CMSX-4-2 5K-08:x;1 0K </ a>BR><a href ="CMSX- 4- 4- 3- 08.tif";target="_blank">dmgsrc-
"CMSX- 4- 4- 3- 08.tif";width="220";height="200"></ a></ TD>PI

</TR>

<TR>n

v| Line: 43/59% (72%)

Fig. 5-8 An example of web content file produced using the data export function of FileMaker software.
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5-4 BE
b-4-1 T—HN—ZERP -ITHREL V) — THEOHF

ERLEN TV DAL Al 21X UDZL OILREGAIELILREE TH L, BROTHEERIT S
B UL, B, Mk ErES TCPAOIIIZIR2 E 2 BN L LTS, BEeE, @i o
ENDHOT, 7V —7RBRRE RIIAPRIBSE L, FERICEE L 70D, 22T, ZHE TICHR SIS
BOERRLE 7 ) — T EOBHRIZ DN T AFFFRIZ L VIR LT — X _R—R VAT LEFIH U CRET
EAToT, ZOMMITHER L7 —21%, 7 U —7 %8RI 900 C28 104 44 C 136 7—%, 1000 CT
130 64 T45 7—4, 1100 CTIH29 5@ T45 7 — ¥ Th D, Flo. ZNHDOT —HIZILTCP Mo
HL7Zb DB EEN TS, Fig. 59 (21100 ‘C/137 MPa 07 U — 7R RIC B piRicEEE 7 Y
— 7 FMOBNRERT, MO EIITHE Blmass%) TH D . Bl V—7F6 () THD, K5 Re

() IZHBWT, BINEZIECT Z L2k, 7V —TEMREL RAHANR A TEND OO, Znlibt
DI DN TR MBI & 32 L1 TE R0, 2O hoRBRIRER R T LR ChH - T,
ZZC, WEsk & 7 U — 7 F & OWARRIREE 7 Y — TR OV TR LT, 7R, AR
FERHCH O | MSTHEDMERWVEE S 52 DT, R UTHBIEROG BN 5 2 &b b D, AT,
FABSRER DRI 2B L DU A 542 L=, Fig.5-10 1%, MEECHIIDTE L 7 U — 7RO
BRI 7 U — TR BRIREZ L 5Ty LIZbDOTH D, ZOWA A BRRE CORBISIIEL,
FRERURIRM S 392 MPa /900 °C, 245 MPa /1000 °C, 137 MPa /1100 ‘C Th 5,

X, Re (O) & Ru (A, BROHBIZRL TV Z E30h %, Ziud, Re & Rudisnys U —7%#
JEDI FICFS L TWAZ & &L T 5, Ni BHBAETIEL, Re 2HIIT 5 & 900 “CLA T OHKIRGH
BT VT RENE L DN EDHINTNDD, ZOWRINENET L A5/ TCP MEHrH S,
WiIZ 1000 CLA EDOEIRIEOFEIMKL 725, £ ZC, TCP FHONH AT 5 BT Ru 2L T
% 5057, Fig.510 T, Re LRI IZEFBIAEA, Ru I3 gN3 2@ mniclnbd, 2o
&1, Re IRINC L % TCP AT & Ru HINC &5 TCP FliR & LT b L& 2 5b, Mo (D)
T AR EBI AR Ly RN 7 DI DFUHBIAE < 7 DB AR LT, Motk EVASRILEh

Rey-y WMFEEI AT 4 v MeAIICRE ST DRDHLIHETH D, Ll IIIEDHER S & 2
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A7 4y FBREL R T FACEIRIEICISN Ty -y” HOEEFN, 7 ) —7HREDK T 2/H< 2 &
DS ST D 529, Mo ORIRMAICOMBHREDINT, 02 L&/ T 2b0LBEZ 5, £, FiE
SE(EICR TIE72 < L MRREME R D 5 Co (@XM, M iZZhiinidh 5 Cr (AL, AR T
REBRIAUIRON2 =T, v B ERT D Ta (@)E, EIRIZ2 DI DR TR A
RUTe, ZAUE, Ta 2NEIRMAIOTRER BICBNISZ L 2R LTS, Lol FERZy” i < Eed
% Al (W)i3, BRI CRE A RS o7, ZhUud, AT CHWZEERD y” BA3 50% 7>
5 T0%DHPACH DT —H DHTHY | Al DEALENVDIWeh EE X biD, ZOL T, FH 1R
B 5 RE COMAEE M 2 U — 7 Fb & BIDTRROMBERRE 7 ) — 7 SRR Rt
L7AEAS, 7 VU —TBREICB JFTE8E2 B R LTS 2 LITREERR S, Zo X 27228, BIOTR
MOEEDFIRDOTAUZ AT & b, AHOEEREHIOE SO E 525D EEZ D, 2D LD
12, ZNETICREECo 72, 7 e ARRCRRHEFE O 7 — & FHHIC DN T, M — 2 _R—2 L
F—BEIHTH LIS THEITH LN TE,

AWFFETHEE LT T — Z =2 2R Lo 7 — 2T L 0 BB SHE Y —L E LTHHTO S
ZEMFEGESNTZ, T AN AT —HERFEIEDL T LITLD | BRa AN DA T — 5 2 AT

L. £V EMERes Ni JBEE SR IR SEL 2L TEH L ER D,
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5-4-2 EBHEMEBRFED-ODT—2 H£F

541 TOBLD LI, FELTWLT—ZZIF L, ZNETIIFT TR ST RR L MEN DT
— & 2Rl - AT D 2 LITEEETH Y | MBI DT R AR D Z L NFREL 12D, DT
(T T =2 T D T O T — I E L EADNM B L 225 T L 2 TR E TS U TE 72,521
DORFET—5TRUTE BlZIE, Tables-1) K912, Ni AHEIMNEWAEIOBIRE 7 — Z IIZIEI T - T D,
ZIT, BT = 2T 572007 — 2 HAIZ W TRET 2,
Table5-4 |2 ZAVE TOT — X ~_— ZHEFURFHAEN Uiz Ni S A-@07 — 2 AR 474, REHIL A
B CHEEE L7 IDB (Zxbiis L, RIEHLUT L, IDB WIZEY iAT»T — & O CHERT —X 3% E LT,
FHERYEE (Alloy Design) Tl B%+ 25444 (Alloy Name) &FPEHHA (Chemical Composition) 7%
HY ., MEoTHET 12 e L, ThEUCERET—2 Mass%) Zitild 2, wifibE (Casting) T,
BfiRZett (Cast Configuration) OHIZ, %75 (Cast Number), FfiF#E (Weight), A1 (Mold
type), A > =T F&ES (Ingot Number), %EiiE (Set Temperature), X EiELHRE (Set Pour
Temperature) & ¥IITTHEZRE LT-, PYWE (Heat Treatment) Tl, BWFEIZS}: (HT Configuration)
oz, 444 (Alloy Name), —REFLIRE (First Solution Temperature), —VREA(VIFE (First
Solution Time), —IKERLIRE (Second Solution Temperature), —IKEFAERFRE] (Second Solution
Time), 1 BHZHEE (Primary Aging Temperature), 1 EHREIHE (Primary Aging Time), 2 Bri5h
5% (Finally Aging Temperature), 2 PR (Finally Aging Time) Zi%iE L7-, HPEABRClL, &
AN ZFRERTEH (Test Information) & 55 (Results) 0 2 THEH O 4@T— 4 HIEH & L7z, Test Information
1%, %S (Casting Number), A44 (Alloy Name), #5H4 (Specimen Name) & L., ZhHD
T A PO HRNY 7 TE D, 7 U —73 R (Creep Test) fEH T, #URIEE (Temperature),
AR/ (Stress), F#fr (Rupture Life), 7—Y I 7—/F A—%— (LMP), T} (Elongation),
20 (Reduction of Area) 67 —%/NHH & L7z, #4770 (Thermal Fatigue) DOffRTIZ, R
I (Temperature), #RBROT 7 (Total strain), #fiy (Number of failure), {RFf#RFH (Hold time) @
4/NHH & U7z, iR bR (Oxidation) OfERIE, 4 DOEREHE (Test type) (Z01F, FERIEHIC

FRBRIA H 2508 LT, ful LR LadR (Cyclic Result) Tid, iRABRIELE (Set Temperature) , B (Time),
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HEAE(AWeight) D 3THH 235 5, ZlaA ik (Isothermal Result) Tl 8¢ ENE (Set Temperature),
RE (Time), BEZA(L (AWeight) @ 3HH, TGA (Thermo Gravimetry Analyzer) (ZJ 2 EH &2

(TGA Result) TiL, Kl (Time), & (Temperature), EEZ{ (AWeight) ®3IHH, X5HIZ,
kAR 2 (SEM) (21X, B4 (Specimen name), it~ 71 /L4 (File name), fFRIEHR

(Magnification), 5%+H (2nd Phase) D7 —4/NEHZRE LT-, 53R (Mechanical properties)
FEFCIL, 0.2%It /7 (0.2% proof Stress), 53 ¥ it~/ (Tensile Stress), iU (Elongation), XY (Reduction
of Area), N/ (Strain), ¥ 7% (Young’'s modulus), &7 Y It (Poison’s Ratio) @ 7 IHH &%
iE LT, 4JEfHk Microstructure) OfERIZIL, SEM B E4; (SEM data name), #2577 (Location),
BRI (Before/After test), {53 (Magnification), 754 (Test name), TCP #i{E# (TCP Phase)
Db /NEAZRE Lz, ZOMIZ, ZOMONEHRE LT Others Z30E L, #EDOHIZAL RN T —H OF
SIABIGRTE LT,

Fig511 |2, &G L 7 ) —7RBEEs 7 7 U PR Lichl %, Figh 12 (THERRE FOMERER
WA 77 U CFRR LIl Znd, MERARCCRRE L7 % 74 TMass% of Element] %%, XML
DO THFECHEHNTER2NDOT, 2D V|2 Percent % MU T MassPercentOfElement] & L7z, Figh-11
BEO Figh-12 (URTHEL. & bHEMTH W EGIEATRETH D, SRIOT—2 L, 7 —

S HEIE~DHIHBSE T V) | FZE L ORGETE R TSR 7T — 2 HEIEIE L TOS BN D D,
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Table 5-4 Data elements of Ni-base Superalloys.

Main element

Sub element

Detail element

Alloy Design

Alloy Name

Chemical Composition

Element Namel

Mass% of Element1

Element Name?2

Mass% of Element2

Element Name3

Mass% of Element3

Element Name4

Mass% of Element4

Element Nameb

Mass% of Element5

Element Name6

Mass% of Element6

Element Name7

Mass% of Element7

Element NameS8

Mass% of Element8

Element Name9

Mass% of Element9

Element Namel0

Mass% of Element10

Element Namell

Mass% of Element11

Element Name12

Mass% of Element12

Casting

Casting Configuration

Casting Number

Weight

Mold type

Ingot Number

Set Temperature

Set Pour Temp.

Add. Elements

Heat Treatment

HT Configuration

Alloy Name

1st Solution Temp.

1st Solution Time

2nd Solution Temp.

2nd Solution Time

1st Aging Temp.

1st Aging Time

2nd Aging Temp.

2nd Aging Time

| Creep Test

Test Information

Alloy Name
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Casting Number

Specimen Name

Test Result

Temperature

Stress

Rupture Life

LMP

Elongation

Reduction of Area

Thermal Fatigue

Test Information

Casting Number

Alloy Name

Specimen Name

Result

Temperature

Total strain

Num. of failure

Hold time

Oxidation Test

Test Information

Casting Number

Alloy Name

Specimen Name

Test type

Result of Cyclic

Set Temperature

Num. of cyclic

AWeight

Result of Isothermal

Set Temperature

Time

AWeight

Result of TGA

Time

Temperature

A Weight

SEM

Specimen Name

File name

Magnification

2nd phase

Mechanical Prop.

Test Information

Casting Number

Alloy Name

Specimen Name

Result

0.2% proof Stress

Tensile Stress

Elongation

Reduction of Area

Strain
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Young’s modulus

Poison’s Ratio

Microstructure

Test Information

Cast Number

Alloy Name

Specimen Name

Result

SEM data name

Location

Before/After of test

Magnification

Test Name

TCP Phase

Others
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aYala) Mozilla Firefox =

<) » )9 (@) (%) () (L[ file:///Volumes/WINDOWS_XP/Documiy ¥ ) = (IG]:[ Google Q)

—<Superalloy>
<AlloyDesign/>
<Cast/>
<HeatTreatment/> "

—<CreepTest>
—<Testinformation>
<CastNumber/>
<AlloyName/>
<SpecimenName/>
</TestInformation>
—<TestResult>
<Temperature Unit="K"/>
<Stress Unit="MPa"/>
<RupturelLife Unit="h"/>
<LMP/>
<Elongation Unit="%"/>
<ReductionOfArea Unit="%"/>
</TestResult>
</CreepTest>
<ThermalFatigue/>
<Oxidationtest/>
<MechanicalProperties/>
<Microstructure/>

<Others/> “f
</Superalloy> +
T O,
Fig.5-11 Display of Main and Creep Test XML Schema for Ni-base Superalloys data.
"m00 Mozilla Firefox =

<) )9 (@) () (A) (L file:///Volumes/WINDOWS_XP/Documents and Sety v ) = ([GJz[ Google Q)

—<Superalloy>
—<AlloyDesign>
<AlloyName>TMS-196</AlloyName>
—<ChemicalComposition>
<ElementName1>Ni</ElementName1>
<MassPercentOfElement1>61.2</MassPercentOfElement1>
<ElementName2>Co</ElementName2>
<MassPercentOfElement2>5.3</MassPercentOfElement2>
<ElementName3>Cr</ElementName3>
<MassPercentOfElement3>4.4</MassPercentOfElement3>
<ElementName4>Mo</ElementName4>
<MassPercentOfElement4>2.3</MassPercentOfElement4>
<ElementName5>W</ElementName5>
<MassPercentOfElement5>4.8</MassPercentOfElement5>
<ElementName6>Al</ElementName6>
<MassPercentOfElement6>5.7</MassPercentOfElement6>
<ElementName7>Hf</ElementName7>
<MassPercentOfElement7>0.1</MassPercentOfElement7>
<ElementName8>Re</ElementName8>
<MassPercentOfElement8>6.1</MassPercentOfElement8>
<ElementName9>Ru</ElementName9>
<MassPercentOfElement9>4.8</MassPercentOfElement9>
<ElementName10/>
<MassPercentOfElement10/>
<ElementName11/>
<MassPercentOfElement11/>
<ElementName12/>
<MassPercentOfElement12/>
</ChemicalComposition>
</AlloyDesign>
</Superalloy>

«r &

T P

AN

Fig.5-12 An XML Schema of Chemical Composition for Ni-base Superalloys data.
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5-6 fEam
M ASOBFFEEE L~ 15 7o/ B CII S ST BREE CF — & 2Bk O B35 DR BN — Z =220

T L7z, FRCBREIHRA DX —~7 U 7L T %, Ni SLBIERIBHR A F MT — & ~—

A FIRE LTV AT DAL L AT — & Offis— 7R E BRI LU OF — 2 FHIE SOV T

LU T DRt A57,

(1) WS EOT—4 % IDB & LU SH/ T — 4 _XR— A AT AR L2 LIk, %
WEREI COBFE AR — FY—L & LTHIITE 2 Z E L E otz

@) % IDB 72 MDB % L7-BEEHsE s 27 L&A L, A7 — 2313 IDB 726D F—
Vo7 T2 AT DG L. 2R CIEEMED B RERASATRE & Fe o 72,

@) Wk L 7 ) —7TREORMR AT L 7R, Re, Ru NI X 57 U — 75l om) FRhR AR
DT EMTER, 7o, EERbocdE & EZEHTNRO S 58D 7 U —758EE & OFHB iR
FTHIENTE, ZOMEIE, IRNETOHALE—ET D, 20X, AT —FRX—AT AT A
OFIZEY | 2707 — Z RTINS ATRETH D Z LB B E 720 | Ni HEASHBICAHTH L Z
EMIFFES N,

@) A A—VT=HET—ZR=ZANTIWYIAET, W7 7 AL LTI Z SR BRSNS
mEL7,

() T —HAR=RAOBHE, PN ORI ESER L FileMaker Server HREDBETRREL Sk
DEEL 2% 2 HdRb a2 W E Uiz, £To, ZREMICHBERFrIL~NVARRET D Z LIk Ry b
V—0txa )T 4 emhd Z LINTET,

(6) Ni JSEMERTEIOBRT — & 2 /T 57200, F—2 s et U 2808 L, 1Bk L7opE
(225 & XML Schema W CRERAATVWIEIEAITH D Z L 2t LT,

ARFFE TGS L2 7 U — T 5REE S UIIOeRIC L T — 2 12id, TCP 2T Lic 7 —# 3 EEn T

W5, TCP #HIZZ UV —7HEA K T SED Z EDNHMBILTNDN, ZORE ISONTHIE & OBRITH 60>

IZEAUTUVRVY, TCP FHTHIC £ 5 27 V —7FmiK FTORRA SEM 12 X 28 @fHikT — % 2 DA L,

ERILA 78 EAT — 5 R AORDFENEZ bIVS, £z, PURRESIMRNE L OWET— 4,
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Phacomp 72 EITHWDEV2ETF— 2 ~_—2 (IDB) OB L~ T, BT A D IR & o
20 720,

IbiZ, HT DT OT —ZHEEE G L Ni SRR T — & 2k 95 2 L 3 TRE
faotz, LinL, BE L XML HEEIE, MatDBIZHEILL TV 5 600, filxiEs ) —73 87— 128
L CT = HGHENDIR, AT, FERMEIBRRE OB EIBRRIC I 5 5T — & OT= 0 OFEHET—

ZERE L TOMRDUETH D LER D,
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E6E SEMPOMEREOI-ODT—2HEBE LR T LK
6-1 &S

T—H = ZDOBEE, 1960 FUTIEE S 7o L EDOI TN D, BHIEFR Y MU — 27 Hd 5 TR &
MHIND VAT L% VT2, 1970 FIZ IBM LD~ R —« 757 « 2 N (Edgar Frank Codd)
ISKEURET — 2 BUE RS 2Bl L, T — 2 OBWRET NV 23285 = & 24 R L1 6D, 1980 4%
(i, BRI — % ~X—2 RDBMS (Relational DataBase Management System) DFEFUEAK S5
LB AAN) L=y a F AT —F XL LT, AT V=7 MEWT —F XA BT — &~ —
DB E NI, 1990 FFRIC/R D L ATV 7 MlTF— 2 _XR—2ANERLEND & & HITA 2 —
Ty OB EFE o T RET — 70 b OTEHRIIHI BT 5 SAREHAIT 22 o TE 72,2000 FELIKE,
TR ORERREINE LT, 777 N8, AZT—ER0NT AT 4 T T — 2 OFEFIRZ B L7
WM TIOND L D175 TE T, Ll T—FTROER A & 7 —H OFLBROE VR SN2 I 0 FHAF]
M 2 WS AEFIRITIEERIN -5 TR0,

Internet b TRKFHANDO EE S FEDORHO 7 7 7 MERE AT 5720 OFEHT & LT XML

(eXtensible Markup Language) 62 MRS TW D, XMLIZ, SCEHESCY 74 MBICERTE D
SETHY, AL a—ZOEEHAY 7 1 (OS: Operating System) (Z4&A/F L7A2VD T, Web ETF
BRSO D0H D, FIZIE e a~v—R 69 [TRRINDA U F—Fy MGG REFREIC BT 57
FHNT 60 I FAOFEL LTHHESN TS, MEEHZRNTE | 2O L) Rt
TR Z DL BFET — & 72 EOIHUIT DWW THGRA R ST E 72, Table 61 (2, ZiLE TOMEMEF
ZBT LT — X IAAICET 28 M Z T, 1999 ) O K EOENAEERIFFZEET CdH 5 NIST

(National Institute for Standards and Technology) 69 ZHulx& LT, XML O &> TS5 MatML

(Material property Data Markup Language) 6967 OFPENFf SN CTE /-, BA L CODATAS® 23
(ZHES L MBI 57 — 2 IFTHc oW il e R C & 7o, AARENICEWTL, =a—~<7 Y
Tk H— (NMC) 69 ZHUNZ MatML £ ¥ SRR SV MatDB610 LIS 7 — % AF—~ |2
V. T 2ol flEED TWDH, Fo. 204 412 1F CODATA # = 6w

(http://wwwsoc.nii.ac.jp/jsik/bunkai/codata.html) & FEEIL2 ERRA 7T S MEIRARR T2 612 NI
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RN E 77, 2006 421X CODATA DERR# 27 7' )—7 (Exchangeable Materials Data Representation
to Support Scientific Research and Education) O%EDEHRS, Hl7 — & Oigima EU, #E, 1
R & BB L TV D,
ZOXHT, HRBRECHET —% OIFDHED DI TE 2, ZHE T — 2 23632729,
A B —Fy N ECT—2FEHDNNIA v F—T Y X —L LIfliTE b TR TN,
Z 2 CABIFECIE, 2 BDHE b EE TICH LT LTE e, MBI ERS L OWIHEWEORFZER
PRI EINDAEFESND 7 7 7 b T —HRA X T —H % XML TREK S D B O 1 # b
(ICT: Information and Communication Technologies) % J}ffE L9257 —X X—AFI LD, A ¥ —
T b ETHA ST R D T OIEEEA G 5, £, BETME BN EIOM A EAT
ERINTWD T 77 N —2 % AR L VIRE SN HEEESNIZRW T, EERT 700 EALE

FHEZOWTHEHLNCTHZ L2 HIE LTS,

Table 6-1 History of sharing data for advanced materials development.

Year Contents

1999 - 2001 Development of MatML (NIST), MatML DTD Ver.1.0 (2000),

MatML DTD Ver. 2.0 (2001)

2002 MatML Steering Committee, CODATA 2003

2003 - 2004 Mat ML Ver. 3.0, MatML Coording Committee,
MatML Ver. 3.1 (Latest), CODATA 2004,

CODATA Working Droup (Japan)

2005 - 2006 NSF/NIST/ASM Materials Markup Language Meeting 4,
MatML Description using RELAXING (Japan),
MIST Meeting 2006 Workshop of Scientific Markup Langugae,

Exchangeable Materials Data Representation (CODATA)

168



6-2 XML [C&k B T—H S
6-2-1 XML SCEDERL
XML %, SGML (Standard Generalized Markup Language) %A & LT Web (2435 & 5 1998
LW/ WSl 77y & LTWSCEW [CL WEIESN-~—2 T v 7Sl Thh 5 619, XML OFFEIE,
B 7 LMHIN D SCEEREORAN R ~— 7 7 v T MBIERT D2 LN TE, SHIT EHEZDHD
HIMEIZERT D Z EBARETH D, ZD L HIZ, XML IHBRMECER TV D Z £ B %< O CHIA
Enood 5, XML T, HTML (Hyper Text Markup Language) 619 (2L FRE 7 1L—2 7% X
N7 7 A N72DT, Windows PCIZHIMIA v A =L SIVTWD AEIRIR EDTT 4 & —Y 7 MZ XD
HUCIERCT D 2 E N TE B,
Z TR B4 E OB LTy L7 — # = AR DO SHRT — Z 2DV T XMLIC K DM b 2547 5,
Fig.6-1 |3l 1577 — H = ADIRT —F =22 LT, [YUYAMA] %% —U— NI &5
ITL. GOV EROFEIE A 2R LTcflZ2 g, ST — 213, IROD 156 DEFRENOIELS TN D Z
ENIND, Tlebb, (1) HEEY Journal), Q) MEESHH (Journal Category), (3) & (vol), (4)
(no.), (5) K (page), (6) FTIF (Year), (7) FSGasIFKE (Subject), (8) HIGHIERME (7 —4#72L),
(9) Fi3CE# (Author), (10) HCEH (F—472 L), (1) FISCEEFR (Affiliation), (12) PCEH
ATg (7 —472 1), (13) 442 (Abstract), (14) F—7— K (Keywords), (15) &1 A—/L7 FL-A (e-mail)
Th%, 0 WIZHTML #Hr-RICRR SN TWHIHAA TH D, ZOEROZEMIERT— #1220 T XML
XELERAD, XML OF 7%, HARIZIZa B a—2 3B CEIUIB WO CHiig k325 Z & 1XATRE

TIEHDD, AT T ACRRFESRORIIEIMEN 5 Z L 2B L T Table6-2 DL H ITIRE LT,
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"0 0

Reference Database Details of the paper o
w< )20 (@) (%) (A) (L nttp://yuutsuzu.nims.go.p/cryo/crbk30.syosai_form?p_no=2096p_icry ¥ ) = ([GI:[ Q
) m
[ cecurn Loan e Reference Database Details of the paper

Journal: {&;B T%5% vol.: 26 no.:4 page:54-61 Year:1991
Journal_Category: 33

Subject: YAGL—H —MR§1%£F ALABIRE\L VB BEH HOER
Fabrication of Bi-Based Oxide Superconductors by YAG-Laser Irradiation

Affiliation: & B EHXHTA KT
National Research Institute for Metals

Author:ZL #Eth, 1M . P EAR. EA B4
Michinari YUYAMA,Hitoshi WADA,Kikuo ITOH,Tsuneo KURODA

Abstract: Bi-based oxide superconductors have been formed by a simple process where a paste layer
containing oxide powders of component elements is painted on either Cu or MgO substrate and
irradiated using a YAG laser. This process requires no substrate heating, post annealing and slow
cooling. The starting composition of mixed oxide powders corresponds to that for the so-called 2223
phase. Irradiation is carried out at a laser beam energy of 50-70 W and a sample moving speed of
0.025 mm/s. Although the major Bi-oxide superconductor formed is the so-called 2212 phase without ||
c-axis oriented texture, a small amount of the high Tc (onset) and Tc (zero resistivity) obtained were i
70K and 57K, respectively. The maximum Jc obtained was 1,300 A/cm2 at 4.2K.

Keywords:

e-mail:

=T &

Fig.6-1 An example of a reference database search result.
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Table 6-2 An XML tag layout to the element name for Reference database data.

Element Name Display Name of HTML XML Tag Name
Journal name Journal Journal

Journal classification Journal_Category Journal_Category
Volume vol. Vol

Number no. No

Page page Page

Publish year Year Year
Dissertation title (Japanese) Subject Subject
Dissertation title (English) None Subject_E
Authors name (Japanese) Author Author

Authors name (English) None Author_E
Authors organization (Japanese) Affiliation Affiliation
Authors organization (English) None Affiliatio_E
Abstract Abstract Abstract
Keywords Keywords Keywords
Electric mail address e-mal e-mail

TG —HOEREF L/e7 1y 7 % Data & EF L, HIEEIA% Reference LW O AATTERT HZ &
& L7z, Data IE—2>D3HKZxHET %, Reference |3AMEED root (ZFHYT 5, XML SCEOHIEIL,

<Reference> & </Reference>% 7 OH1C<Data> & </Data>% 73 1 [ HEHIEIHEBL L, 453K 3<Data>
#7 E<Data>4 7O TIL 1 BIOAHIT 5, ZHEOMEEZ £ Lb7c XML A A X 2 AN %
Fig6-2 \T~ 9, FEHRIE, TOPRTNTT—F THEDLETRN, 7= WHH DT —# 5eii
(\ZBR L CEELZR, Journal, Vol., Page, Year, Abstract D7 —#[3#/ZH & L. Subject, Subject_E, Author,

Author E, Affiliation, Affiliation E X, HAGENSGED EH L—FHHD NI HFOT—F NATI &
TWHZ L& LT, Fig6-3 Id, sl 1557 — 2 X—ADIHLT —# % Table6-1 (ZE5\ T XML 3

(XML # 7 CFIL) b L1277 A NET T P I D FREEHITH L, Fig6-3 DL 912, XML 3G

171



TrANEDEETIIE 7 LT —Z DY LI > TRRINTLE D, £DID, AZ AN — ML %Al
AL TRHHEICE > TROTWERETHXENRSH D, Figol 0L H7 HTML 12XV XML % 7% & A
FEEEFRSEDL ZLITWRETIID D, £O8E, FRITHTML 227 (213 Table % 772&) 12XV i@
WHIZT D Web a7 7%, LinL, 2 Ea—#ICE > THIML # 7L XML # 71, FIU "<’
& 7> THbNRE S ThHOT, HIML % 7L XML % 7 ORRIZT 25 Z Lid# LV, 207D, XML
TETITHTML % 713 XML 4 7' & L CRR# SN T LE 20T, XML (EE UCHlATS 2 i3 can
W, 72, HTML GETIE, CSS (Cascading Style Sheet) &IFHEND A K A )L — NESNTT 7 A T
LV FIRAL A N2 8 BATRIRET D 2 LN ATRETH D, XML SCEOHATE, XSL (eXtensible
Stylesheet Language) &IFEID AX A /L1 — MZ LY XML CEOHESCNE ZTRICHE L (R Y
HZ EINTE D, Fig6-4 1273 XSL 2/ L T Fig.6-3 ® XML XETV 7 A Va7 T 79 CER Li#l %
Fig65 ("3, ZOHE, COKELFEE (Subject E), #30EH4 (Author E) & CFTEA

(Affiliation_E) % XML XHX VL, 7= FS LN TERRISETCND, 7—FOH, F50
FHRY L ROGMTE XSLIZXVIEEL TS, 20X Hic, XML #7125 7—4% XML 3(FE &
L THERcT % & XSL AX A /Ly — R AR L TR OMEI AR L CFoRT 5 2 E3rfiEL 725, XML
ITHTML & 8720 | ¥ 7137 — 2 CERRBEIMERICRET 5 Z L NARETH D, ZD72h, EEOWNE
ERRHTT BT BIRE DL LTRIMEICE > THT —2HRIAR LT WAL, LarL, XML X
FHMIE HTML 3GE &I | Fig63 [T L OICT 7 U HRETORBNTER2W\OT, AR

BT 5 T2 DIITBIOEA, Bl 21T XSL AH A Li— R ERMBARRIR &2 5,
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Reference

Data

Journal

Journal_Category

Vol

No

Page

Year

Subject

Subject E

Author

Author_E

Affiliation

Affiliation_E

Abstract

Keywords

e-mail

Fig.6-2 Structured data the Reference database produced using XML.
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‘000 Mozilla Firefox (=) ‘

Y >
|\:‘ ] v .\g/u X

\i) (L) _ file:///Volumes/WINDOWS_XP/Documents and Settings/mifg v ). {

@)
Je)

—<Reference>
—<Data> 1
<Journal> {§i2 T#8</Journal>
<Journal_Category> &3 </Journal_Category>
<Vol>26</Vol>
<No>4</No>
<Page>54-61</Page>
<Year>1991</Year>
<Subject>YAGL—H —R§1£F| AL /-BiREB{LMBEZHEDHER</Subject>
—<Subject_E>
Fabrication of Bi-Based Oxide Superconductors by YAG-Laser Irradiation
</Subject_E>
<Author>ZIL #Eth, fHE {Z, 78 EX S, RHE E4%</Author>
—<Author_E>
Michinari YUYAMA, Hitoshi WADA,Kikuo ITOH, Tsuneo KURODA
</Author_E>
<Affiliation>&R#M EHX AR R AT</Affiliation>
<Affiliation_E>National Research Institute for Metals</Affiliation_E>
—<Abstract>
Bi-based oxide superconductors have been formed by a simple process where a paste layer
containing oxide powders of component elements is painted on either Cu or MgO substrate and
irradiated using a YAG laser. This process requires no substrate heating, post annealing and slow
cooling. The starting composition of mixed oxide powders corresponds to that for the so-called
2223 phase. Irradiation is carried out at a laser beam energy of 50-70 W and a sample moving speed
of 0.025 mm/s. Although the major Bi-oxide superconductor formed is the so-called 2212 phase
without c-axis oriented texture, a small amount of the high Tc (onset) and Tc (zero resistivity)
obtained were 70K and 57K, respectively. The maximum Jc obtained was 1,300 A/cm2 at 4.2K.

</Abstract>
<Keywords/>
<e-mail/>
</Data> .
—<Data> :
7T P

Fig.6-3 Display of structured reference data produced using XML tags.

i’f\ 00 Mozilla Firefox =)

Ly —
'\f‘ A12)7) () (X)

) (&) () file:///Volumes/WINDOWS_XP/Documents and Settiy v ) = (Gl Google Q) |
,
|

—<xsl:stylesheet version="1.0">
—<xsl:template match="/">
—<html> -
—<head>
<title>XML Test</title>
</head>
—<body bgcolor="#A5D4FC">
<hr/>
<p align="center">Result</p>
<hr/>
<xsl:apply-templates select="Reference/Data"/>
<hr/>
</body>
</htmli>
</xsl:template>
—<xsl:template match="Data">
—<p>
<xsl:number value="position()" format="1:"/>
Subject:
<xsl:value-of select="Subject_E"/>
<BR/>
Author:
<xsl:value-of select="Author_E"/>
<BR/>
Affiliation:
<xsl:value-of select="Affiliation_E"/>
</p>
</xsl:template>
</xsl:stylesheet>
%7 P

e

e

AN

Fig.6-4 XSL stylesheet for the display of XML document data.
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"o00 XML Test o)

X)) E ( [} [ file:///Volumes /WINDOWS_XP/Documents and Settiniiy ¥ ) = ([G]* Q

Result

1: Subject: Fabrication of Bi-Based Oxide Superconductors by YAG-Laser Irradiation
Author: Michinari YUYAMA ,Hitoshi WADA,Kikuo ITOH,Tsuneo KURODA
Affiliation: National Research Institute for Metals

2: Subject: Sweeping of Trapped Flux in Superconducting Films Using Laser Beam Scanning
Author: 1) Qiguan GENG, Eiichi GOTO, 2) Hirofumi MINAMI,Junpei YUYAMA, 3)Kazunori CHIHARA
Affiliation: The Institute of Physical and Chemical Research1), ULVAC Japan2), ADVANTEST

Laboratories,Ltd.3)

3: Subject: Two Level Controller for Liquid Nitrogen Supply and Its Application
Author: Hiroyuki YAMAKAWA, Toshihiro TERASAWA,Guo Hua SHEN, Junpei YUYAMA

Affiliation: ULVAC Japan Ltd.

4: Subject: The Beginning of the Engineering Database for Applied Superconductivity and Cryogenics

Author: Michinari YUYAMA,Akio SATO
Affiliation: National Research Institute for Metals

5: Subject: Characteristics of a Silicon Pressure Sensor in Superfluid Helium Pressurized up to 1.5 MPa
Author: Minoru MAEDA, Akio SATO, Michinari YUYAMA, Michio KOSUGE, Fumiaki MATSUMOTO and

Hideo NAGAI j
Affiliation: Tsukuba Magnet Laboratory, NIMS

N

#T 7

Fig.6-5 Result of data display by XML document data produced using an XSL stylesheet.
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6-2-2 DOM [ & B EIFO7: XML T—2 =R

6-2-1 12\ T XML CE L XSL AF A V— ML D7 — X ORTE b & FoRIz oW TR L=, XSL
ARG A N— N EFIHT 25613, XSL A X A )V EHE: XML SCENICE AL XSL 7 7 A /W40 ZriHl
UM T 7 A v & U TCRZ A NERRAT B3 8 Do Z DT80, HhIp -T2 XSL AZ A V& LTERRT 5%
AlE XML SCERNDAZ A VY A NN T 7 A VA TS 2 h 51778 XML 3GE T 7 A NV EAFR L 72
FHUTR B0, ZAUTFERTIEZRuy,

HTML (%, JavaScript 72 &I LV BEICFRRA B ESED 2 L3 TEDH, XML b[EERIZ JavaScript
EHEMATHZLNTE, &5 DOM (Document Object Model) & IEiZi % API (Application
Programming Interface) LfAH2Z L2k 0, XML SCEOT —4 Forz 82 L S5 Z L 3AliE
&£72%, DOM iE, XML &7 7 A VEBET D856, $3 S CEOMEMT2IAT L, SCEhOfEpIZHE
Z/)— KV =L LTAEY—RIIERT 2, 20k 5E, XML 3GEFOar7 o VE, /— Ry
V=BT 7 BATHI ENAREE 720, MBS U THEEDIEEZTAHZ ENTEDH LI D, iz,
DOM (7, #ibl7e#EE g (Wellform) ZRAET 25 & & 612 XML SCET 7 A VOV EE Hili b
THIENTED,

ZZC, DOM ZFIH LT 6-1-1 O L7ciiddly L7 —Z _—ADO R T— 4 D XML LEHT 7 A /L4
IREENCEM L S D Z & AR A D, Fig.6-6 12 DOM & JavaScript 2 AV = HTML 7 7 A LD U A [ %
Y, 2D U A R TIEXML_Testl.xml &\ 9 3CkT—4 % XML_Test1_mod.xsl & XML_Test2_mod.xsl
D 2 20 XSL AH A )Vi— hMe WTHEEE S, HTML ORZ 42 72 K BEFHIEIY #i2 TFOR
ST 5, XML Testl_modxsl Tld, kT — ¥ & T X TCRIFLTRRSE LML L,

XML_Test2_mod.xsl Cld, 7—# &5 LI LRE, JEEHYN LIETRA 27 — 7 VB TERRSED
ABZANE LT, ZIHDFROMF % Fig6T & Fig68 1rd, ZhDXkHic, AU XML CEZ 7A /L
Mo, #7225 XSL AZ A Vi— e HIML A% 2 TEIEZ XD BIICT — X FoR S5 2 L 3AlRE

Lot
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<tmi>n)

<head>7

<anetashttp- equiv="Content- Script- Type".content="text/javascript">n
itle-=Change < title>n

n

<acmlid="XML_Test1";src="XML_Test1.xml"></xmi>"
<«mlid="Test1"ssre="XML_Test1 _mod.xs|"></xml>n
<«mliid="Test2";src="XML_Test2_mod.xsl|"></xml>"

)]

<scriptzlanguage="JavaScript">n

L]

<l--n)

function:XML_ALL():{
here.innerHTML=XML_Test1.transformNode(Test1.documentElement);
|1

L]

function:XML_SUB()»

{n
here.innerHTML=XML_Test1.transformNode(Test2.documentElement);~
|1

-=>n)

]

</script>nl

)]

</head>n

<body>7

<r>n

<h3,align="center">XSL.Change </ h3>»)

qalign="center ">

L]

Sormen)
<dnputstype="button"value="ALL"onClick="XML_ALL( ) ">»
<dnputstype="button"value="SUB" onClick="XML_SUB( ) ">»
</ formsnl

L]

</ pen)

<iviid-"here"align="center ">Here!!l </ div>n

<r>n

</ body>7)

</html>

Fig.6-6 An XSL stylesheet change program produced using DOM and JavaScript.
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@ Change - Windows Internet Explorer T ol )

() [ @ civmmviss : ssthoOR 07 —5—XIEHHMIXM ~ | b [ x || Live Search o~
e

Google |G~ |82 )e B~ | & Fvo3—oy BIOvsB 0| FFzvs - > U""‘Ev

% < (2| @mopl. [@Fx. |@rppl [EC. x| | BB - B A~ GY-MO) v

XSL Change

Result

{EIBT55% 26 4 54-61 1991 YAGL — —BBSIE | ALI BrRE LY R ST DL FRY Fabrlcatlon of Bi-
Based Oxide Superconductors by YAG-Laser Irradiation 3L &t F0E {—. Fik EXBE 2@ 8%
Michinari YUYAMA Hitoshi WADA Kikuo ITOH Tsuneo KURODA /B 3H%1RIAZSPR National Research
Institute for Metals Bi-based oxide superconductors have been formed by a simple process where a paste
layer containing oxide powders of component elements is painted on either Cu or MgQ substrate and
irradiated using a YAG laser. This process requires no substrate heating, post annealing and slow cooling. The
starting composition of mixed oxide powders corresponds to that for the so-called 2223 phase. Irradiation is
carried out at a laser beam energy of 50-70 W and a sample moving speed of 0025 mm/s. Although the
major Bi-oxide superconductor formed is the so—called 2212 phase without c-axis oriented texture, a small
amount of the high Tc (onset) and Tc (zero resistivity) obtained were 70K and 57K, respectively. The
maximum Jc obtained was 1,300 A/cm? at 42K {EIBT 55 27 2 54-57 1992 L —FE —L(CLEREEE
RE(ChD v 723N R OE3 | Sweeping of Trapped Flux in Superconducting Films Using Laser Beam
Scanning 1) Qiquan GENG28E R—, 2) @ BE 8l #F 3)F/F —8 1) Qiuan GENG. Eiichi GOTO,
2) Hirofumi MINAM Junpei YUYAMA, 3)Kazunori CHIHARA IB{LZETAZTRM), BAEZE R (R 2), 7H U7
ZMEZEPR The Institute of Physical and Chemical Researcht), ULVAC Japan2), ADVANTEST
Lahoratories,Ltd.S) A new technique has been developed to remove flux quanta trapped in superconducting
film. In 1984, one of the present authors proposed a micro heat flushing( &t HF) method for achieving perfect
magnetic shielding In this method, a small area on a superconducting thin film is heated and turned into the
normal state. The entire film surface is then swept over by the normal hot spot, which captures the trapped
flux and carries it either to an unimportant region or out of the superconductor. It has been shown that the
trapped flux movement follows the motion of the Ar laser beam exactly. By scanning the laser beam over
the trapped flux quanta, the trapped flux is successfully moved to any desired location. IEJE T55% 27 5 16—
211892 2 SRELRREZREI /PO —2ETOIGHE Two Level Controller for Liquid Nitrogen Supply and Its
Application LWJI| ¥, TR F|E L EE B HT Hiroyuki YAMAKAWA Toshihiro TERASAWAGuo

Hua SHEN, Junpei YUYAMA B AREZEH%# (#F) ULVAC Japan Ltd. With an additional circuit and '
comparator of an OP Amplifier, two—level controller keeping the liquid nitrogen between an upper and a lower

R—THERSNELR M OEa—-4 | BEE-FEY ®100% ~

m

Fig.6-7 Result of all data display produced using DOM and an XSL stylesheet.

@ Change - Windows Internet Explorer T ol
® | @& civiERvEeE : % R ODT — 5K~ FEEIXMLXM | ¢ i |
OQ) 1@ cvsmmen . manmorooy—5~-2us [ 42] x | ive search 2
Google[G~ ] F8Rpe B~ | & Fvov—o- BI0vsB0| FFIvs - > uaz-
% & [38]7|@ . |@Fx. @nappl... ‘ﬁc.. x || - v v [P R=T(P) v (G Y—I(0) ¥

XSL Change
Result
No. |Subject Authors Affiliations
kabricationiof i Based Oxide Michinari YUYAMA Hitoshi National Research Institute for

1 Superconductors by YAG-

e WADA Kikuo ITOH,Tsuneo KURODA Metals
Laser Irradiation

The Institute of Physical and
Chemical Researcht), ULVAC
Japan2), ADVANTEST
Laboratories,Ltd3)

Sweeping of Trapped Flux in 1) Qiquan GENG. Eiichi GOTO, 2)
2 |Superconducting Films Using  Hirofumi MINAM Junpei YUYAMA, 3)
Laser Beam Scanning Kazunori CHIHARA

Two Level Controller for Liquid Hiroyuki YAMAKAWA Toshihiro
3 Nitrogen Supply and Its TERASAWA Guo Hua SHEN, Junpei ULVAC Japan Ltd.
Application YUYAMA

The Beginning of the
Engineering Database for
Applied Superconductivity and
Cryogenics
Characteristics of a Silicon Minoru MAEDA, Akio SATO,
5 Pressure Sensor in Superfluid  Michinari YUYAMA, Michio KOSUGE, Tsukuba Magnet Laboratory,
Helium Pressurized up to 15 Fumiaki MATSUMOTO and Hideo NIMS
MPa NAGAL

National Research Institute for

Michinari YUYAMA Akio SATO Motals

R—THERSNELR W OVEa-4 | RRE-R:ED #®100% ~

Fig.6-8 Result of selected data display produced using DOM and an XSL stylesheet.
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I, XSL A& A )Vir— b &[EE LT, HIML #Zr-NEZ BRI LS E 2 2 L 4l 7 5, Fig69 13,
DOM ¢& JavaScript > T XML SCERNORFEESE 2 B L, £ DRI X 50 2 2547 S5 HTML
YA RNTHD, FEEHRIT, FTFE (Year), & (Vol) , J537E (Affiliation_E) & 333# (Authoer_E)
ELT, ZZTHEALTHD XML CEY 7 A /bt XML_Test3.xml TH Y, XSL AHX AL — ~E
XML,_Test3.xsl 77 A VDI Th %, Fig610 lZZDk 5L THRH L7=F—% % Year 7—% Tl 2
ZLCHERLUIEBIZ TR, Z0BRAS HTML R 4 72 LT\ 5, RE 2 28T bhi-%h
ZNO Y — MLV EBICFRRBELT D, ZDEHIT, XSL AX A L>— K, DOM BILW
JavaScript T2 Z LKV EROT—ZIEREBINZALSE TERRT D FERH LN L o7,
ZOWE, T2 E LUTHEALTWASIET 7 A /WE, HTML 7 7 A L Tlde< XML 7 7 A VT D Z

CITIEENETH D,

179



<tml>n

<head>n)

itlexApplying:.Dynamic:Styles</titlesn

<Scriptlanguage="J avaScript">"

varXMLDocument;

var:XSLDocument;

varHTMLtarget;~

functioniinitialize(){~
XMLDocument=new:ActiveXObject('MSXML2.DOMDocument.3.0');=
XSLDocument=new.ActiveXObject("MSXMLZ2.DOMDocument.3.0");~
HTMLtarget=document.all['targetDIV'];»
XMLDocument.validateOnParse=true;~
XMLDocument.load('XML_Test3.xml"); =
if.(XMLDocument.parseError.errorCode;!=0){~
HTMLtarget.innerHTML="Error!"»

return:fales;}~

XSLDocument.validateOnParse=true;~
XSLDocument.load("'XML_Test3.xsl");~
if.(XSLDocument.parseError.errorCode !=0){~
HTMLtarget.innerHTML="Error!"»

return.fales;}»
HTMLtarget.innerHTML=XMLDocument.transformNode(XSLDocument);}~
function:sort(sortNode){~
(XSLDocument.selectSingleNode("//xsl:sort/@select")).nodeValue=sortNode;
HTMLtarget.innerHTML=XMLDocument.transformNode(XSLDocument);}=
</ Script>7)

</head>n)

<body.onlcad-"initialize( ) ">

<enter>”)

<>

dnputstype="BUTTON" .onclick="sort( "Year') "wvalue="Sor by, Year "></ input>"
dnput.type="BUTTON" .onclick="sort( "Vol') ".value="Sor by, Vol "</ input>7)
dnput.type="BUTTON" .onclick="sort( "Affiliation') ";value="Sor b by Affiliation" ></ input>7)
<dnputitype="BUTTON" .onclick="sor t( 'Author') "value="Sor tby.Author " ></ input>7
DIVIID="tar getDIV"></ DIV>7)

<>

</center>n)

</ body>"

</html>

Fig.6-9 List of a data sort program produced using DOM and JavaScript.
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[ @ Applying Dynamic Styles - Windows Internet Expl_ o (5 S

) - | @ rvEnvmen : sennoronT— s~ —2¥8HN +| 4| X || Live Search o~
IO . > 4] x]]
Google (Gl E]m{. © B~ | W Ivo—or B@IOvoM 0> Q e~
WA i@Applying Dynamic Styles \ | R~ v o v |2hAN—Z(P) v (G Y—IL0) ¥ “
[ Sortby Year || SortbyVol || Sortby Affiliation | [ Sort by Author |

Reference Search Results Table

Year Vol Affiliation Author

Michinari YUYAMA Hitoshi WADA Kikuo

1991 26 National Research Institute for Metals [TOH Teuneo KURODA

The Institute of Physical and Chemical

1) Qiquan GENG. Eiichi GOTO, 2) Hirofumi
1992 27 Research1'), ULVAC Japan2), ADVANTEST MINAMLJunpei YUYAMA, 2)Kazunori CHIHARA
Laboratories,Ltd.3)

Hiroyuki YAMAKAWA, Toshihiro
1802]R2% LEVAG]danel . TERASAWAGuo Hua SHEN, Junpei YUYAMA

2000 35 National Research Institute for Metals Michinari YUYAMA Akio SATO

Minoru MAEDA, Akio SATO, Mchinari
2003 38 Tsukuba Magnet Laboratory, NIMS YUYAMA, Michio KOSUGE, Fumiaki
MATSUMOTO and Hideo NAGAIL

R—SHBRENEUR WO E1—4 | REE- K S %100%

Fig.6-10 Display results of sort condition by Year.

6-2-3 XML [Tk B T—2 HHIL
ZHIVECOMENT KV 58S 57— Z = ADIRT — 2 ~— A s XML 3C#EE & XSL L DOM
FBLO JavaSeript IZ L VEEDOT —HMEEIZ L 57 —F TR ARETH D Z L L Eleo Tz,

—J7, B 4 B LICBREINY U LT — 4 "= T = 22T, DT —=XITxd 5 DID
(Document Type Definition) Z#a+ L7=, Z D H D Journal_Info #/ISCRRIEFHRT — 2 (ZFH4 LT D,
LT, ZOEOT =2 AL, 6:2-1 0 X512 XML 3Gk LTS L7 — 2~ — 2 O30k
& DT =2 HHON TR E R D, XML CE(LDOSMHE, 6-1-1 LAk HTML #&8H 4 XML % 7
L Uiz, L, BIE Y U LT — 2 _R—=A DT —Z 1%, — DT —Z TN TERA L IR
RHZTHEIRSTERY | Z 7B RR D, BRI~ U DT — 2 =2 DR — 2 &L LTRIE LI
XML # 74 % Table6-3 |Z XML #i&% Fig.6-11 (2~ d, ZiubDT7—# (%, Keywords & Remarks LA

SHNIMZAIEA & LT,

181



Table 6-3 An XML tag layout to the element name for Superfluid database reference data.

Element Name Display Name of HTML XML Tag Name
Journal name Journal Journal
Journal classification Journal_Category Journal_Category
Volume vol. Vol
Number no. No
Page page Page
Publish year Year Year
Dissertation title Subject Title
Authors name (English) Author Author
Authors organization (English) Affiliation Affiliation
Abstract Abstract Abstract
Keyword Keywords Keywords
Precaution statement Remarks Remarks

Reference

Data

— Journal

— Journal_Category

— Year

— Vol

1 No

—| Page

— Title

— Author

— Affiliation

—| Abstract

—| Keywords

— Remarks

Fig.6-11 Structured data of Superfluid database reference data produced using XML.
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BRI O DB T — 2 =2 OREHRFRIEN S 2 XSL A2 A V2 — M, 6-1-1 AL
Fig.6-4 OERIZFOREH & LT, MEE4 Journal) SAE (Abstract) B0 L CTHEAT 5, Fig6-12
(SHEFEE U ¥ DB — 2 _R—ADSGRT— 4 % XML SGE Y 7 A MZ L HTML 7 7 A /L& LTERL
7B ZRd, B B05 LY, Journal & Abstract OIFHITE TS5 EH DD Subject, Authors,
Affiliations DIFERITFTRNR, ZAUZ, BIREINY U LHIF 7 — 2 _R—2ADERT—#1%, X CGEE
FELTIER L T T, FE4 X VT D Author ICHFERTLNAN SHL, FCEE4 Author E % 713
FAELZRVY, [ARRIC Affiliation E 2% 7 HHELZRY, F72, REIII HITHEMETHY . Subject # 7Tl
72K Title # 7 & L, FEHCHTE & FIREC Title_E & 2713720, HTML Z&RICHH LT % XSL A4
AN — NI, B LT — 2 S—ADIRT — X G OETI# T4 EERA LT\ 5, 207, 5Elss
THT— 2 _R—=Z T LT D XML % 7 L i~ U 7 AT — 2 _— 2T LT\ XML & 7
DRI —E L TR G, ZOXSL AZANVEMBAL TINTOTF =2 2FKrT 5 Z LITTERn, 2
D XSL AZANFIA L TETRTT = 2 2onT DI, @iiEh~ Y o LAFT— % _— A0k T— 4
XML % 7 %5l 157 — H = AOkT — 4 XML & Z S 5068038 5, XML 3GE7 7 A /v
X, T T XA MO T, @HOTT ¢ X —TEIET 5 Z LIXRRETH D, AlEEM LIo@Bishtdi7
— B R ADYERT —H Z T EEEL, BET 7 U —TER U T% Fig6-13 (T~ 7, Mrban5
Y FERFCRIBATH Y | Fig.6-12 TIFFRSN/2h 72, Subject, Author, Affiliation D757 — 4 538
REINTND ZENHERTE D, DX DI, WEE LT — 4 _—ADRT— % LiiRE~ Y © L5
T =B R—=ADRT — ZIHF - s rie L 2 o7, LinL, SEIOBETITET NV r—AThDH L
MBDIRNT =X IHABCIIT L QN D, FEOEEIL, WK T — 2 OB 2 THita b o7 7 7 AL
DIEEITIe D128, I A b L b7e ) Z LN TRISND, 20T DL D e TN L HEHET
BRI TIEe Y, FERARICIE, K372 XML SCET— 2 is L % 74 % RO XML SGET— % Ot & 2
TN R I T X D FEOMSINEEND, ZO LX) RTENHNLIND &, XML CET—#I13E 5

(CANTER SND THA 9,
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XML Test

file:/{/Volumes /WINDOWS_XP/Documents and Settingsi.y ¥ ) = (|G|~

A
:
(@]
()

ol

Result

: Journal: Cryogenics

Subject:

Author:

Affiliation:

Abstract: This brief note outlines the design and test performances of copper grid counterflow
helium heat exchanger inserted in the refrigeration system of the typical He Il cryostat for laboratory
magnets[2]. (This abstract was extracted from the paper)

_Gm—————

2: Journal: Cryogenics
Subject:
Author: |
Affiliation: |
Abstract: An investigation was made into the effective application of porous heat exchangers of
cylindrical shape through which fluid passes axially. On the basis of a theoretical analysis the conclusion
derived was that the best thermal efficiency can be reached by the use of porous material with a large
heat-exchanger surface, a high radial and low axial thermal conductivity (ie with a marked anisotropy of
thermal conductivity), and a small radius of the heat exchanger operating at lower flows of cooling
agent. The results of experiments carried out at helium and nitrogen temperature are presented. These |
results have confirmed the high effectiveness of porous heat exchangers, even in comparison with
chamber-type heat exchangers. For the temperature range from 1.5 to 300 K the heat exchangers
composed of highly conductive metal nets (mesh gauge of the order of magnitude of 10-1 mm)
stacked perpendicularly to the direction of flow of the cooling fluid, appear to be the most promising
ones.

3: Journal: Cryogenics Supplement

Subject:

Author:

Affiliation:

Abstract: Heat exchangers in cryogenic refrigerators must meet conflicting requirements for high
thermal efficiency and low frictional pressure drops. This is particularly true in helium Il refrigerators .
where the gas stream leaves the cold source at 15 mbar. Perforated-plate heat exchangers are likely to +:
#ET i 4

Fig.6-12 Display result of Superfluid database reference data produced using initial XML tag name.

XML Test o

[4 1>)~ file:///Volumes /WINDOWS_XP/Documents and Settingsi.y ¥ ) = (|G- Q

(@
(»)

Result

-

: Journal: Cryogenics

Subject: A counterflow gas-liquid helium heat exchanger with copper grid

Author: G. Bon Mardion and G. Claudet

Affiliation: DTCE/SBT Centre d'Etudes Nucleaires

Abstract: This brief note outlines the design and test performances of copper grid counterflow
helium heat exchanger inserted in the refrigeration system of the typical He Il cryostat for laboratory
magnets[2]. (This abstract was extracted from the paper)

2: Journal: Cryogenics

Subject: Porous heat exchangers for continuous flow helium cryostats

Author: Z. Molek, L. Pust, and A. Ryska

Affiliation: Research Institute of Electrical Engineering

Abstract: An investigation was made into the effective application of porous heat exchangers of
cylindrical shape through which fluid passes axially. On the basis of a theoretical analysis the conclusion
derived was that the best thermal efficiency can be reached by the use of porous material with a large
heat-exchanger surface, a high radial and low axial thermal conductivity (ie with a marked anisotropy of
thermal conductivity), and a small radius of the heat exchanger operating at lower flows of cooling
agent. The results of experiments carried out at helium and nitrogen temperature are presented. These
results have confirmed the high effectiveness of porous heat exchangers, even in comparison with
chamber-type heat exchangers. For the temperature range from 1.5 to 300 K the heat exchangers
composed of highly conductive metal nets (mesh gauge of the order of magnitude of 10-1 mm)
stacked perpendicularly to the direction of flow of the cooling fluid, appear to be the most promising
ones.

3: Journal: Cryogenics Supplement

Subject: Construction and preliminary testing of perforeted-plate heat exchanger for used in Helium II

Author: Francois Virgues, Gerard Claudet and Peter Seyfert

Affiliation: Service des Basses Temperatures, Centre d'Etudes Nucleaires de Grenoble

Abstract: Heat exchangers in cryogenic refrigerators must meet conflicting requirements for high
thermal efficiency and low frictional pressure drops. This is particularly true in helium Il refrigerators
where the gas stream leaves the cold source at 15 mbar. Perforated-plate heat exchangers are likely to
ET 4

[<>

N

Fig.6-13 Display result of modify XML tag name.
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6-2-4 XML tag Exchange

Fig.6-14 |\ THs5 157 — X2 _—ADIHT — % LEIiE~Y 7 LRIFHHANT — 2 _— A DT —#
DT —BREEE R, W7 —2 OF —XHALIL, CRE-, 8 LFTRICRW TR > TN Z &
Do ZOFEETIE, WHFOERT —4# % XML SGHEL T, T—F2DOIFE T2 Z LIIRARETH D, =
DI 72 —AF, WERDT —F _X=2ADT = ZBWTHERTH D, £Z T, T2 TTXML CETH
\F5 5 RS AR D 2 & AR

XML 3C#E(E, XSD (eXtension for Schema Documents) & IMHEHL% Schema 15 & 77— & [F#H & (-
FfoC%, Z0 XSD 27— ZIZBHH-SIF ST XML SCEIFAR SN TWD, 2T, 2O XSD &
HAR XML SCED Sl L, HEE2 72 201 E XML SCECBIE S, [RIU 2 7Rk L 70D X ) ICA T
% ET—H DIFRIMBIEGN 2D, Ll XML 3GET 7 A s XSD ZhhH L, BT —% B
DU & BHUCEE CE DEHFD Y 7 MU TITEETH 5, MBI XMLAEESHF LW, 74 &
DR 50 XML MWEHE R 7 — i 2 L D56, =7 4 #—72 81285 XML A 3IA 5 Tl

Microsoft f14%, < 25 XML Bl ORI EHEE L C & 7o2ttTh 5, DR TH 5 Excel ° Word
i, XML R0 XML 3GE 7 7 A VA FHAATEERC XML 7 —# OB 2 F0R « N TE LR E
DOFEE 2 T D, F72. [Hfko Visual Studio (%, XML 3CE 7 7 A /L n XSD 77— Zfili LN
Hh S E28RER i 2 T D, £ 2T, Fig6-15 1R T X 912, 2D Excel & Visual Studio % iHif X+C
HA XML 3GED S XSD 4 L, Zofhi L7z XSD 23DV T A XML SCGET —# OO 228
L, HA XML & 7% A7 — 253 5 FHECOW TR 5, $HT Excel T, EEHHE L L TH
FIRTREZ2, VBA (Visual Basic for Applications) Zf#f LT, ~7 r7'm 7 h%{ER L XML & 724

ZABINCIATT D Z & bR,
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Reference

Reference

Data

— Journal |
— Journal_Category |
—1 Vol |
—{ No |
—|_Page I
— Year |
— Subject |
— Subject E |
|
|
|
|
|
|
|

— Author

— Author E
— Affiliation
— Affiliation E
—1 Abstract
— Keywords
—1 e-mail

(a)

Data

— Journal |
— Journal_Category |
— Year |
—1 Vol |
— No |
— Page |
|
|
|
|
|
|

— Title

— Author
— Affiliation
—| Abstract
— Keywords
— Remarks
(b)

(@) Structured data of Cryogenics and Superconductivity Database, (b) Structured data of Superfluid

helium Database.
Fig.6-14 Structured data of reference database by XML.

XSD1
separate | “suect
Subject_E
Author
Author_E
Affiliation
Affiliation_E

| XML1

| <Subject>YAG L —4—....</Subject>

1| <Subject_E> YAG Laser...</Subject_E>

t| <Author>i LM th</Author>

1| <Author_E>Michinari YUYAMA</Auther_EJ
<Affiliation>< B 41 El</Afflliation>

:| <Affiliation_E>National...</Affilliation_E>

Data1

YAGL—4—
YAG Laser...
YUYANMA ..
SR E
National ..

Visual Studio

Fig. 6-15 Creation process of common XML data file.
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Data2

Z. Molek, L. Pust,....
Research Institute...
Porous heat excan...

XSD2 Common|:

Title

M. |y XML




Fig.6-16 |25l 1.7 — 2 ~_— A DR T — & DO XSD 1 & Visual Studio (2 & 0 it L7261 %779,
XSD i%, EFRIFAMDE > b (Type="xs: string’72 &) & LWVAEF TS XML 535 (xst complexType,
Xs: sequence, xs: element 72 &) THEL SN TW%, F—# D XML % 7., xs' element name="""THE
S, ERII I OICEHRDMIET 5, XSD i, DdIERR D b ODOUKRTITH 5 XML L [F U
Lo TND, ZIT, EAERL T2 177 —# ~—ADIHT — 4 O XML CE X vt L7z
XSD 7 —# % Superxsd & L TIRMFEL, ZBH/ERICHNWD Z & & LT, Fig6-17 ([ZHBIE~Y o L5
— R R—=ADIERT —H D XML LET 7 A V% Excel THOAATHI%E7~T, Sheet O 14THICIL, AL
TWB X 74PN S, ARIO/NRIZXML Y —ARERSN TS, 20O XML Y —A(X, Sheet ® 1
ITHOK LT —2 LTI R3S TR Y XML Y —AHBANHR—/L RTERRIITN D, Fig6-17
TREND XML V—A, 705 XSD CTlasdis 157 — X _X—AOIHRT — % O XML (ET—4 &
HANTERNOT, ZX(FE Visual Studio (2L Yl L7z, Super.xsd & #HAABRE ST 2 FATT 5,
Super.xsd & #tiAA, Excel DFSREIC L W ZVENDIHE T v 7 INOT—42 LRSI LT, ZOBhE-S
ik, XML Y —RIEA %7~ 7 NO®/VEBEIZ Drag and Drop 45 2 LIC KV A[REL 725, T ox%t
JEFHTANET LI T, Excel O XML O 7 ZR— MEREZFIH L, XML {EF—X L LT7 7 A /L
ERAFT D, L L, ZOFEETIE, Ml LT — 2 X—AORT — 4 O XML SCEHE & 1358810 —
BL TRV, £ZT, EHO Excel BEIZLY | RELTWD T —XIERHE 21800 - (E1E R L,
XML Y —ZD%EANT 2947 LT-#% Fig6-18 | TRd, ZDHA. Subject 7 —%, Author 7—%,
Affiliation 7—4 & email 7—#[3Z¢EFE L 72V | Remaraks 7—# 13k L7Z, ZOX LT, KK
WNZAERR LT BB~ U 7 ST — 4 _R—=ADOSGRT—% O XML EE 77 =2 & 0 FoR Lifi
% Fig.6-19 (T~7, Fig.6-14@IR LIZ88lss 137 — 2 _—ADERT —# O XML GET 7 A VDX

DA L REEICTERIT—E LD D E SHERTE B,
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I7OUE) |/EE) FRY) F/WHD) XMLXK) Y—-IUI) FAMS) D4EIW) ALTH)

R R - - N R R - R | | B - Esm 7
|G S 2Ok [FE
.~ Super2.xsd"| superzoxmi | 2= h 5= - X

<Pxml, version="1.0" encoding="shift_jis"?>
3<xs:5chena attributeFornDefault="unqualified” elementFormDefault="gualified” xmlns:xs="http://www.v3.orz/2001 /XM Schena™>
<xs:elenent name="Reference”>
<xs:complexType>
<{xsisequence>
<xs:element maxOccurs="unbounded” name="Data”>
<xs:complexType>
<xsisequence>
<xsielement name="Journal” type="xsg:string” />
<xs:element name="Journal Category” typez"xsistring” />
<xsielement name=” "Vol” typez"xs: unsnxnedﬂyte /> =
<xs:element name=’ "No” type= 'unS|xnadByte H
<xs:ielement name="Page” type="xs:string”
<xs:ielement name="Year” type="xs:unsignedShort” />
<xs:ielement name="Subject” type="xsistring” />
<xsielement name="Subject E” iype="xsistring” />
<xs:element name="Author” type="xs:string”
<xs:element name= Authurj Upe- xs:string” />
<xsielement name="Affiliation” \ype-"x string” />
<xs:ielement name= Afflllatlon SET typez"xs: slrlnx 5
<xstelement name=" “hbstract” type="xs:string” />
<xsielement name="Keywords” type="xs:string” /> —
<xsielement name="e-mail” type="xs:string” />
</xs:sequence>
</xs icomplexType>
</xs:elenent>
</xs isequenced>
</xs:complexType>
</xs:element>
</xs:schena>

|xaﬁ«>k4r-<.)§|g-npzér —sr—&m o

IR 317 15 1XF #A

Fig.6-16 Extraction of High Magnetic Field database XSD data from an XML document file.

i 3 =y ﬁ el %J@? '

(L]
ZI=homsk |’<§ & 701454 R HEHBOI0NT CRAMA= | &)

BrISIR TR Gla-roET R ] SRIIAR-F i
0 #A FHAY " | EEaUh
AROOEEWTe | E<F 9 SP0IORT 95 s ER TR
3k ko= XML | zE
T
> Q fx| Journal ¥
A B __ XML Y—2 v x
1 o 3 journal_Catego m:m:mm 720 o0 gty \
2 Cryogenics Technical report (03) 1979 gas-liquid' | Reference FIGHF [~]
3 Cryogenics Original paper (01) 1977 17 543-548 Porous heat g [S03 Reforemcs
4 Cryog d (06) 1994 15 325-328 Construction and prelim =& Data
5 Advances in Cryogenic Engineering  Proceedings (06) 1988  37A 233-240 An ultra-compact lamin: = |
| 6 Proceedings of ICEC Proceedings (06) 2000 18 315-318 Large low pressure heat| ! ﬂ ;;""'""-‘7“’“'
7 Cryogenics Technical report (03) 1978 1811 527 An ultra-compact low-c A v:f
8 Heat and Mass Transfer Engineering  Original paper (01) 1991 123 31-41  The microtube strip heal 21 No
9 ] Page
| Title
ey ] Author
L ZJ Affiliation
12 I ] Abstract
13 3 ] Keywords
14 ] Remarks
15
16 \ Y
17 T
18 éFb%?ﬂ §§§1=§x fg §k
19 mb?’d‘fuﬁlg “J')-D‘b
= Buss,
2 R C o
= 3
2| i e
= onlEd,
i
25 XML DI
26 TOAM— MIDITITHORED..
27 s

-/ — @ XML OIS N
4 <> ¥| Sheetl /S © XML DHEFGOE

a3

Fig.6-17 Initial status of Superfluid database XML document data.
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R=J APIH

H-b  HA #R T8 B ®T | RE FHAY
3 b B0 s R 11154 E T HAGHBOIDNT T4 .y
2 [terSaeTRn o Gla-rowTw e PE LY SIIAR-b LJ"’
Visual 40 #A 4 Y-2 Kaztsh
Hace AIOOEET T g sposess e T
BER :JHJ-AL XML ZEE
Ho oo
H2 ~Q fx| A counterflow gas-liauid helium heat exchanger with copper grid ¥
G | J B XML V-2 WG
mmrmmm subjec [ fsubjec & Bl uiboer 3 e
| 2 Cryogenics Technical report (02 1979 Ilquld helium h G. Bon Mar| Reference 305141 El
3 Cryogenics Original paper (01) 1977 17 543 548 Porous heat exchlangers for contin Z. Molek, L| 523 Referernce |
| 4 Cryogenics Supple Proceedings (06) 1994 15 325-328 preliminary testi Francois Vi ©-2¥ Data
| 5 Advances in Cryog Proceedings (06) 1988  37A 233-240 ci laminar-flow cry F.D. Doty, ¢ ] Journal
6 Proceedings of ICE Proceedings (06) 2000 18 315-318 ‘e heat exchangel E. Kashtan( j ;:'I"""'-c"'m'
| 7 |Cryogenics Technicalreport (02 1978 1811 627 +low-cost heat ex W.A. Steye & No
8 Heatand Mass Tra Original paper (01) 1991 1273 31-41 trip heat exchange F. David D 1 Page
cl ] Year
10 2 g
1 -
12 1 Author_E
13 | 1 affiliation
% 1 Affiliation_E
1 Abstract
15 1 Keywords
16 1 e-mail
27 i i " L
a8 (ﬂzo;&b&mﬁ#mrmm
19
20 Lﬂ\luﬁk ‘)’}—i]‘b%%l{i 5y
2t SRR EIRCE L
22
= [‘;z g &
2
2;: XML DG |
e IHAR- IS O
an @ XML DGO
K 4 » ¥| Sheetl “Sheet2 .~ Shest3 /%] 4

e | &8

Fig.6-18 Final status of Superfluid database XML document data.

‘000

Mozilla Firefox (=
@ @ . @ (L) [ file:///Volumes /WINDOWS_XP/Documents and Settings/mic/F X% Ii}v\ ( Google Q}
[T e/ Volumes.. C_Superxsbaxmi @ || [) file:///Volumes...b_Exc_xsd2xml €
=

—<Reference>
—<Data>

<Journal>Cryogenics</Journal>
<Journal_Category>Technical report (03) </Journal_Category>
<Vol>19</Vol>
<No>9</No>
<Page>552</Page>
<Year>1979</Year>
<Subject/>

—<Subject_E>

A counterflow gas-liquid helium heat exchanger with copper grid

</Subject_E>
<Author/>
<Author_E>G. Bon Mardion and G. Claudet</Author_E>
<Affiliation/>
<Affiliation_E>DTCE/SBT Centre d'Etudes Nucleaires</Affiliation_E>

—<Abstract>

This brief note outlines the design and test performances of copper grid counterflow helium heat exchanger
inserted in the refrigeration system of the typical He Il cryostat for laboratory magnets[2]. (This abstract

was extracted from the paper)
</Abstract>

<Keywords>counter flow, helium , heat exchanger, copper grid</Keywords>

<e-mail/>

</Data>

—<Data>

<Journal>Cryogenics</Journal>
<Journal_Category>Original paper(01)</Journal_Category>
<Vol>17</Vol>
<No/>
<Page>543-548</Page>
<Year>1977</Year>
<Subject/>

—<Subject_E>

i'{

Kl

Fig. 6-19 Result of XML tag change by Excel and Visual Studio.
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ZHVETIZ Visual Studio (250, HEH#E XML SCEA DIEHEXSD 24 L, ZOFEHEXSD % Excel (2
THE XML SCE BT YE XML SCE~OZMZ R T, ZORRIT Fig.6-19 (RT@ Y RIFCh
D, IME XML SCET— 4 480 XML SCET—4 L U CEE T 5 2 E3alfg: 7eo7e, L, 22T
ORFCIE, A% XML BhE-SIH 2 F4E% (Drag and Drop) (2CF(TL TR EANTIIA,

Z T, ZOLMEER Sy BB IUBES 5 FHEE AT D, Excel 13, VBA ZAEHETHEA L, FIHEIVH
HO~ruruss nea—7 4o /452 LN TEH Y7 vy T ThD, % 2T, Excel 25 % XML
V—ADT 7 NF—ZIHA~OEHESIT % VBA IZ LY HElb 5 = L %45, Fig6-20 (2 VBA IZX
% XML % 7 EMT 0 77 5DV A Nt XML & 78T 175 K0 2 J71%, Y XML S fl
RSN TNWDZ 7 %T o7 v 7T ANICEDE L M E XML 7 — 213 2 OFAHEILS S THHAE T 270
7y I WTHEGHEZR & 5, IRICVBA 7077 AaEWESE5 2 LIk XML Y —2AD7 v 7 NZ VA

~OBHESITNTE T 95, ZOVBA 7177 A2 XD XML A#i7—4 ¢ Fig.6-19 & [FEEOFERIE L
7

LU ED X5 BN~ U 7 ABATT — 2 S A D SRT — & & Sl 15T — 2 S— A D RT — 2 Wi
(B Z LR L TeoTe, £ 2T, BB LT — # S — ADIERT — % O XML 3CE & iRE~ U

U MHNT — 2 R ADRT —H DA HFLT LT, 2 20 XML SCEZFiAkiAA 120 XML LEY 7

A& L, XSL AZ A N— haHWTERRLIZHE Fig621 I, Fig621 1%, Year 7—4% Tk
ATWD, ZDX I, 2 SOWEE L & 74035870 2 SCRIE R XML SGET— 4 % 1 DOSCRIGHT — 5 &

LTH S ZEmmREE 7207,

ZHETORETCH LR K 91T, 2 2DRR 5T — 2 HAKHREZ XML ORI LY | @nT—4 &
LT D ZENFREL 2otz LanL, LET—4 & LT D 7201cid, 1Mt L 720 % XML HidE b H1EnE
XSD 72O HIEAE XML Schema DM EETH D, ZIWNDOMEBIETIE, 7727 M —20xAZ T —4
DA A FEER) OB ORI & > THETH D, FHZ, 1 ¥ —F v ML DERIATL,
HFHBTCOMEBIFEIZ & > TRAIR L 725 TL D, EDOT=HITIE, MatML X MatDB [ZHEILL 7=, #1%}

BEZED 7~ DFEHE XML Schema DRIZENLEEN D,
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L d

&]XML_Exchange_Progltxt

e A [eu] [ BE=]= = é
L L [ e
S 10 20 30 40 50 60 70 80 90 100 110 4

| Public:Sub:XMLSchema_Correspondence()
| =
Dim:myXMLMapiAs:XmIMap,.schemafile.As:\Variant,.xmlfile.As:Variant, savefile.As;Variant, strXPath().As:Variant=
Dim:Alphabet().As:Variant, p./As:Variant,.i:As:Byte, mapContact:As:XmlIMap,IstContacts.As:ListObject,.objNewCol.As:
ListColumn=
n
pi=."/Reference/Data/"n
strXPath;=/Array("Journal","Journal _Category",."Vol",/"No",,"Page",," Year",," Subject",," Subject_E",;" Author",," Author_E",
"Affiliation","Affiliation_E",."Abstract",."Keywords",."e-mail")=
n
Alphabet=Array("A",,"B",.,"C",,"D",."E" " F" 0" G" o H" 1 KL MY N0 )
L]
MsgBox:"Open;toithe:XML:File",.vbinformation=
xmlfile;=./Application.GetOpenFilenamer
If.xmlfile.=,"False", Then.End~
n
MsgBox:"Open;toithe;SchemaFile",iwvbinformation»
schemafile;=.Application.GetOpenFilename»
Ifischemafile;=,"False"; Then.End~
n
Workbooks.OpenXML Filename:=xmlfile, LoadOption:=xIXmlLoadimportToList=
ActiveWorkbook. XmIMaps("'Reference_Correspondence").Deleten
[ w
SetmyXMLMap.=:ActiveWorkbook. XmIMaps.Add(Schema:=schemafile)~
n
Foriii=10:To, 147
]
' Range(Alphabet(i).&:"1").Value:=strXPath(i)=
Range(Alphabet(i).&:"1").XPath.SetValue:Map:=myXMLMap, XPath:=p.&strXPath(i)~
n
Nexti»
L]
MsgBox:"Choose;ailocation;save;of.a:file",.vbinformation»
n
WithiApplication.FileDialog(msoFileDialogSaveAs)»
If..Show:=:- 1, Then..Executer
End:With=
n

End:Sub»

~  Line 337417 (30%)

= e e e

TR

—_—=T

B L R

Fig.6-20 XML tag change program for Superfluid database XML document data.
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U Q - l @ F¥ERYECE | TEMROROODT —H/N—A¥ER¥XML2¥XML_sort_! ~ | 44 | X || Live Search £~
Google |G~ "Bz B | @ IyoR—by BTOvsE0| P Fzvs v > O
W e ‘@Applying Dynamic Styles ’7’ oo~ v v [ R—T(P) v G Y—IQ) v =

>

Reference Table

Year Vol Author [Author E- [Affiliation_ E
1977 17 I2. Molek, L. Pust, and A. Ryska gesmen eyt ectl
ngineering
) ] [ ”University of California Los Alamos
1978 118 WA Steyert and N.J. Stone Seiantific Lsboratons
1979 19 G. Bon Mardion and G. Claudet QIGE/SET Centre dEfies
‘ ‘ Nucleaires
1988 37 F.D. D9ty, G.S. Hosford, J B. Spitzmesser and Bty sl fne:
[ J.R. Bittner [ =
1991 12 ;F. David Doty, Greg Hosford, J B. Spitzmesser Doty Seiertific:Ihe.
‘and John Dewey Jones
L a0
1991 26 }Eﬂ {Z. 1Pk = Michinari YUYAMA Hitoshi WADA Kikuo MNational Research Institute for
' 2B EW 18 [TOHTsuneo KURODA Metals
| & \ .
‘1) Oiqt_zg_n GENG, | The Institute of Physical and
1900 o7 (BEE 3— 2) 1) Qiguan GENG, Eiichi GOTO, 2) Hirofumi Chemical Researchl), ULVAC
| BEE B MNAM Junpei YUYAMA, 3)Kazunori CHIHARA  Japan2), ADVANTEST
I NFE —fE Laboratories,Ltd.3)

' W EEE [ o
1992 27 R BE Ok H Hiroyuki YAMAKAWA Toshihiro TERASAWA Guo

i ULWAC Japan Ltd. |
2 32| g Hua SHEN, Junpei YUYAMA

|Service des Basses Temperatures,
Centre d’Etudes Nucleaires de
Grenoble

1094 15 ;Fr‘ancois Virgues, Gerard Claudet and Peter
Seyfert

E. Kashfanov*, V. Pi;k;tch*, Kpolkovnikov*,

\AShembel, V. Sytnik¥, 8. Zintchchenko*, B. * Institute for High Energy Physics

IHEP, #* Joint Stock Company

|| 200018 Krakovsky*¥, O. Krasnikova®#, Q. Popov## H. B o

Burmeistert+#, B. Petersent++ and H-0. E(I3 ELIYMA_SQ ’ *: x Deutg(:EhSe$
I ‘ Revaomnb il [Elektronen-Synchrotron &
IX—SHERENZELE W OYEI—5 | REE— K ED %100%

Fig. 6-21 HTML display result of merge data of superconductor reference data and Superfluid
reference data.
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6-3 FoEMERFET—2 D= DIZHE XML Schema
6-1 & 6-2 (28T, JilEy LofT— 2 _N—ADRRT —% LRIRE~ Y U AT — 2 _— A D WRT

—H LW B DTSR b T T — 2OV XML SGEY 7 A UKz L 57— 2 O3tk & XSL
& DOM % L U JavaScript (2 & 2 HTML #o-dframas U XML SCEY 7 A VOFREZH 52N Lz,
L L, XML 3GET 7 A Va% < OMAT—2 X7 7 A MTEHAT 51213, ZOfETH 5 XSD ot
WEHENEE L 70D Z L bHb LTz, XSD OIEEORMBEIL, MEBIRECRKIT L7 77 b r—2%
ABT =R oA o Z—Fy MR U R0 HAT - S D356, FHENZ XML SCEENLETHD 2 &
B LT D, D72 XML SLET 7 A /M K DT — 2 &4 - 35 5 5561 21 459 XML Schema
DM LT D,

Z 2T, Z I DIISEMECh S EBBEEAEL L EBIHEMIEHT DU TL ZhVE COABIZERE RS S A
XML Schema # &35, RHIAZEAE XML Schema ([Z/ 3 a7 — 2 /38 T — X THAB IOV XML % 74

OMEEBET D,

6-3-1 BEEMIRED -HDIFHE XML Schema

AT, BRSUREE (T, Critical Temperature) LA FIZHWTEaEEM R=0) Zd, £IZ T,
HEEMEHIEOT, 1ZLVREL 2DGHEINTND, T, MWRIKEFRD 1 RIETOMRTHD 77 K
LUF O ARIEEEEA (LTS: Low Temperature Superconductor) & FEOX, 77 K LA EOR £ @il
#EA (HTS: High Temperature Superconductor) &FEA TS, ZiUd, BEEERZHHIT HEEAIN,
MR U Y 7 b & ZAMINRINE R AT 256 TEM T X FSRIRIZHER D Z LIZHEIEL TH D,
SO X O TEEEMEIOBIFEE H 2 5% L. MEBRIEI A 7 XML Schema 25532554 LA R
WUTeT — S SPEREE L 7o T B, MEERDO B A HORT 2 Z b EHETHY | TDI=0D
T BN ZEGRT — 4 Schema B4 H Z L bUETH D, L, H1ETHERL DT, COy
HIR D 7= D DFSEM BRI T E T 0 | BEEMEOEMUTIZ OB TEEN TN D, £IT, 22
TITHEEM B OFE A LA ERE L 72 XML Schema (2O TiRETT 5,

Table6-4 [ZHARZPEER U A b &7779, XML 3CE4{A% Superconductor (root THH : /KA T/RY)
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EL, EOHE S SOKRIAH GHEATRT) IO LT, XML OF —X BTSN AR L 70503 HAGE
FEbLEE LT, S8EBIT, (1) Design, (2) Physical, (3) Process, (4) Evaluation, (5) Others T& %,

IO DNEFIL, MEBIRZEFR L2 bDTH Y | BEHORMRER (ZOMOIER) £ OB
WS LD, BB OHRIIE bITb b Tnd, £7o, XML X, 7ty k% oiehng
RECTH DD T, FHAIFAZRDBIMETE D XD ITBEL T D, ZOEAPHEOMEREZ Fig.6-22
(T, BHODONOHETFIE, NMC-MatDB CEA SV TWD, 7% OEEE A7 Requirement T
&%, Requirement |%, 3EEL L5, 3,1 & LTRET D, 5 ITEHEE NSV T—F AR L, LIZZOM
TdHb, ZD Requirement 1%, FFEECHEDEINC L > TRES BERLZZEnNEZLND, AlHEIOD
Requirement [ IHTEIBRFE DAL/ HIRE Lz, Z @ Requirement |3, T —F MR OB T — 4 HEE A%
JEUTERRERDIATRE & 72 V) | 7 —Z BRERONEDNADY Y 77— 5 BSGORIREEY LPRE S B LIS ORI FHE ~DFEIE

DL TmARE L,

194



Table6-4 List of elements and XML tags for superconducting materials.

Japanese Element | Element Name XML Tag Name
Name

AEFEAEA R} Superconductor Superconductor
Mk Design Design

BN Basic Information BasicInformation
HERAE Component Component

g Design Information DesignInformation
e Physical Physical

YAE Physical Properties PhysicalProperties
RS Process Process

BOEHE Fabrication Process FabricationProcess
MR Evaluation Evaluation
A Superconductivity Superconductivity
BRI Mechanical Properties MechanicalProperties
Z DA O Others Others
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Superconductor

—1 Design |
— Basiclnformation |
| SuperconsuctorName (5) |

| FabricationProcess (3) |

| DataName (3) |

| DataSorce (3) |

— Component |

— DesignInformation |

| SuperconsuctorDesignComment (1) |

i SupeconductorDesignDate (1) |

| SuperconductorDesignSummary (3) |

— Physical |

PhysicalProperties |

— Process |

l—| FabricationProcess |

— Evaluation |
—1 Superconductivity |
| MechanicalProperties |

| Others |

Fig.6-22 Main structure of XML Schema for Superconducting materials.
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Fig.6-23 75 Fig.6-27 (2 4 DO KIEH LLF OFEHEEX 2719,
Fig.6-23 1%, #MEREFHIBIT 2HE (Component) (25U T? Schema T#H 5, BaseElement (J
ATEFR) 1. Nb3 Al D51 N Th D | BipSrCaCuyOy DIFEIEBI O L 91T /lZ72125% (Nb
%, Bi ) LMHIN T DR EANTHEIORE L., ZOHEFHAIX, FREOT— 2RI TH
%, BaseElement LIAAOMERCH#EIL Elementl 75 Element12 THVY, T EIUCEERHAH Bz
Element1Weight) %% L7z, £7z, Unit (X, TOHEOHEALAZRL () PIZSEIZHIA L2 Requirement
DO¥FZEF L%, Element5 % T, Requirement=5 & L. Element6 DI 3 Li%E L7z, Ziux

FEEAERA BN IV T 6 JTREL LORERZE, FEAR L L COIRFEN W= TH D,
Fig.6-24 1T, HEEFEBRTECHZE CHI ST 29 (PhysicalProperties) % % & 7= Schema ©
o, BT —4% & LTHE (SpecificHeat) , #z#E 3 (ThermalCpnductivity) , #AMFiEE

(ThermalExpansion) E<CHHHT (Resistivity), 7B (RedualResistanceRatio) & & 12441
T8 (LatticeConstant) &ff#RkE L THY ATV 5%, PhysicalProperties D7 —4#IHH[T 18 T D,
Fig.6-25 1%, HEEEA BRI T 25L& 7154 (FabricationProcess) @ Schema Th 5, &S
HBix 21 MEHY . @RABLOBIY REEERIEOBRICHA STV D N ILEIE

(InternalTinDiffusionProcess), ¥ =—71% (PowderInTubeProcess), 711> X% (BronzeProcess),
CVD % (ChemicalVaporDeposition) <°L—#—FIfic k285 (613 TonBeamAssistDeposition)
73 E MR GEE L EREL T D,

Fig.6-26 I %, FrMaHl (Evalustion) DHOBEEERE (Superconductivity) (22 TE &7z Schema T
b5, T—HFHEHEK 17T THY., FDHHLOEHRIEE (CriticalTemperature) |, i J* & i 74 £
( CriticalCurrentDensity) <CHgAUER (CriticalFieldStrength) 73 & OEE /K5 (Requirement=5)

IL8IHA & L,

Fig.6-27 1%, MM b 5 O & DDIHEH Th 2 BN R (MechanicalProperties) T %,

MechanicalProperties ® 7 — X HH X 7 S5 Th 0, BRIES (YieldStrength), BV ik &
(TensileStrength), {H} (Elongation), #Y (ReductionOfArea) &> 7% (YoungsModulus) 72

LLipoTnb, LLED 4 >OKRIEH UM EDOMOEER (Others) #F%7E L7-, HifE, Others O -
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EES TV, LrL, 20 Schema ZRA L TW T 7y hE L TTGEBNINARETH D Z 05

TN EE R D,
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Design

Component

BaseElement (5)

BaseElementWeight : Unit="mass%" (5)

Element? (5)

ElementiWeight : Unit="mass%" (5)

{ Element2 (5)

—1 Element2Weight : Unit="mass%" (5)

— Element3 (5)

—| Element3Weight : Unit="mass%" (5)

| Elementd (5)

—| ElementdWeight : Unit="mass%" (5)

— Element5 (5)

—| Element5Weight : Unit="mass%" (5)

— Element6 (5)

—1 Element6Weight : Unit="mass%" (5)

—1 Element7 (3)

Element7Weight : Unit="mass%" (3)

Element8 (3)

Element8Weight : Unit="mass%" (3)

Element9 (3)

Element9Weight : Unit="mass%" (3)

Element10 (3)

Element10Weight : Unit="mass%" (3)

Elementi1 (3)

Element11Weight : Unit="mass%" (3)

Element12 (3)

Element12Weight : Unit="mass%" (3}

Fig.6-23 XML Schema of Material Design for Superconducting materials.
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Physical

PhysicalProperties

DataName (5)

SpecificHeat : Unit="J/(mol*K)" (3)

ThermalConductivity : Unit="W/(m*K)" (3)

ThermalExpansion : Unit="1/K" (3)

DebyeTemperature : Unit="K" (3)

Resistivity : Unit="Ohme*m"” (5)

CarrierDensity : Unit="cm*-3" (1)

Carrier : Unit="nm" (1)

StatesDensity :
Unit="states.eV —1*atom -1 (1)

ResidualResistanceRatio: Unit="" (5)

HallCoeefficient : Unit="" (1)

ElectricSpecificHeatCoefficient :
Unit="m}/(mol*K*2)" (1)

TheramoElectricPower :
Unit="microV/K" (3)

LatticeConstantA : Unit="angstrom” (3)

LatticeConstantB : Unit="angstrom” (3)

LatticeConstantC : Unit="angstrom™ (3)

IsotopeEffect : Unit="" (1)

PhysicalPrppertiesComment (1)

Fig.6-24 XML Schema of Physical Properties for Superconducting materials.
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Process

L

FabricationProcess

Fig.6-25 XML Schema of Fabrication Process for Superconducting materials.

I InternalTinDiffusionProcess

I ExternalDiffusionProcess

I PowderinYubeProcess

I SolidLicuidAndVaporPhaseProcesses

_I JellyRollProcesse

I SurfaceDiffusionProcess

I BronzeProcesse

I InSituProcesse

I KunzlerMethod

I InfiltrationProcess

— AgSheathed

I ChemicalVaporDepositionProcess

I MetalOrganicChemicalVaporDepositionProcess

_| PyrolysisOfOrganicAcidSaltsProcess

I SolGelProcessing

I MeltPowderMeltGrowthProcess

_I SpinCoatingMethod

I DipCoatProcess

| DocterBladeProcess

| LaserDepositionProcess

| LaserAblationProcess

| LaserPedestalProcess

| ClusterlonBeamProcess

i lonBeamAssistDeposition

| PlasmaSprayingProcess

| SuspensionSpiningProcess

| SimplePaintProcess
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Evaluation

Superconductivity

DataName (5)

CriticalTemperaturet : Unit="K" (5)

CriticalCurrent : Unit="A" (5)

CriticalCurrentDensity : Unit="A/lcm”2" (5)

CriticalFieldStrength : Unit="T" (3)

UpperCriticalFieldStrength : Unit="T" (5)

LowerCriticalFieldStrength : Unit="T" (3)

CoherencelLength : Unit="nm" (1)

PenetrationDepth : Unit="" (1)

FluxDensity : Unit="T" (1)

MagneticSusceptibility : Unit="" (3)

nValuet: Unit="" (5)

ACLoss : Unit="W" (3)

EnergyGap: Unit="MeV" (3)

GLParameter : Unit="" (1)

Isotope effect : Unit="" (5)

PuressureEffectOfTc : Unit"Gpa”™ (5)

Fig.6-26 XML Schema of Superconductivity for Superconducting materials.
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Evaluation

MechanicalProperties

DataName (5)

YeildStrength : Unit="MPa”" (3)

TemsileStrength : Unit="Mpa” (5)

Elongation : Unit="%" (1)

ReductionOfArea : Unit="%" (1)

YoungsModulus : Unit="" (3)

PoisonsRatio :Unit="" (1)

Fig.6-27 XML Schema of Mechanical Properties for Superconducting materials.
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6-3-2 FEMEMHFIFAFRDT-ODIZAE XML Schema

HMMEEPELE <IZ Ni e ~N—2 & L7CEMEWPEE CLTNBEES®) 13, KIPFEEFTD Z — B L offizeiio
Vrxwy bV T L= RE LTSI TN D, W - MEMFFCHE (NIMS) ORBIHEWHE;
T —TlE, EEOR—/L AT A 24t 610 L [EFSLEF 617 26 L, BT 2V sy b
VHS—E T L RO ORFZERRT & FEhif L T D, MR, B NI B A 0ER & TH D,
AHFE TR D MEWPEIBIRE O 7= OFEHE XML Schema 1%, Z OEAAIEHE Uo7 — 2 iEx & 5 2
& & Lie, ARFFEoRENE XML Schema 1%, ZivE Tib<7= X 212 XML O3RE Bl i3~y ho
BN 2R TE 20T, MOBMNEAGEBFEICIN T H RN RETH D L E R D,

Table6-5 |Z Ni S5 &40 T —#ITHH & XML # 7' U A k% Fig.6-28 |Z% DO FAE%Z 3, XML OF —
S HITRSC A L 72 208 HAGERFL S %8 L 7=, XML Schema ##i& D44 % Superalloy (root 624 :
KETRT) &L, UM ERRE (Design) . ¥ (Physical) , #5& (Process) . FeMERHMN (Evaluation) |
THGIIAE  (Microstructure) & ZDDIEHR (Others) D 6 >OKRIAH (GHECTrRY) & L7z, Design I
HIZix, MERE%EE (AlloyingDesign) & %EHEH (AlloyingInformation) OHIEH A5, Physical T H
\Zi%., #fE (PhysicalProperties) ®HIHH 23 %, Process 1213, ¥ f# (Casting) & LR

(HeatTreatment) @ 2 SOHIEENH %, Evaluation THEIZIX, 7 UV —7% 8k (Creep), Y575k

(ThermalFatigue) , {41 7 /55388 (LowCycleFatigue), A 7 /ViE588k (HighCycleFatigue),
#nR Ui bR (CyclicOxidation), “HEMEEAER (IsothermalOxidation) & 5[50 5k (TesileTest)
DT HOOHFIEEDE® D, Microstructure HHH 1L, HIFEHAKTE (MicrostracturePhotograph) DHUH
A3® 5, 0 NOKTIL, BELEMES—4 Schema & [FIHHIZEEE TH 5 Requirement 37T L,
VUL BEIT 5, 3, 10 3B & L, MEWA R —% Schema OFfflT —#IHH (INEH) % Fig.6-29

5 Fig.6-41 121,
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Table 6-5 List of elements and XML tags for Ni-base Superalloys.

Japanese Element Name

Element Name

XML tag Name

AN G4 Superalloy Supealloy

Mk Design Design

Beat Alloying Design AlloyingDesign
BB EHE R Alloying Information AlloyingInformation
/s Physical Physical

WA Physical Properties PhysicalProperties
L0 Process Process

Vst Casting Casting

B Heat Treatment HeatTreatment
R A Evaluation Evaluation

7 ) —7 58k Creep Test Creep

Bz kiR Thermo Mechanical Fatigue Test ThermalFatigue
A 7 V7R Low Cycle Fatigue Test LowCycleFatigue
A 7 VTR High Cycle Fatigue Test HighCycleFatigue
OB U bkl Cyclic Oxidation Test CyclicOxidation
SR AR Isothermal Oxidation Test IsothermalOxidation
519 0 R Tensile Test TensileTest

TR ELA Microstructure Microstrucuture
PRI 5= Microstructure Photograph MicrostructurePhotograph
Z DA OTEHR Others Others
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Superalloy

— __ Design |
| AlloyingDesign |
—1 AlloyingInformation|

AlloyingDesignPredictedValue (3)

—1 AlloyingDesignComment (1)

—1 AlloyingDesignDate (3)

— AlloyingDesignSummary (3)

— Physical |
PhysicalProperties |

— Process |
— Casting |
— HeatTreatment |

— Evaluation |

— Creep |
— ThermalFatigue |
LowCycleFatigue
— HighCycleFatigue |
—1 CyclicOxidation |
— IsothermalOxidation |
— TensileTest |

—Microstructure |
MicrostructurePhotograph |

— Others |

Fig. 6-28 Main structure of XML Schema for R&D Ni-base Supperalloys.
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Fig.6-29 13 ABFZ2 12 31F DB 3% 3D Schema T 5, #MEH4 (AlloyingName) , H5E 515
(FabricationProcess) & At (BaseElement) Tha® 2ot (AlloyngElement) & FHRREH
I L7= PillfiE%%  (AlloyDesignPredicatedValue), ##k%it= A2k (AlloyDesignComment), #4£k%
#FH (AlloyDesignDate) & #1ER#EHDE L% (AlloyDesignSummary) (D4 34 7 — 4 IE H THE ST
WD, WROTHET — 21X 12 FREE L7z, Fig.629 T, MUtHOT R COMEA#R9 5 2 &N TER
MoT=DT, Fig.6-30 (TAERITREDOH a2 k& H L TFRL T\ D, 20 Schema 13, Ni FEHEAEDT-O
DT =2 EETH D, TD7=, BaseElement 13512 Ni & 725 DT BaseElement [IAMEIZEZ 5, L
DL, MoOEMETEE (121 Fe 3 72 E~DyBRIZT Tl —RRIeMElT — 2 ~OfiiR% RAEZ |
HEFRERA B O XML Schema M H & [Al—& Uiz, F72, NiEEASTIE, 10 FEE EOWAOTRIC L o8
BB S5 72, TSRO Requirement 139_TC 5 LRk L7,
Fig.6-31 1Z#:M#E (PhysicalProperties) ® Schema Td %, MEHA RS 5 BRIC EE oW HIRE
(SolvusTemperature ), EHEIEE (SolidusTemperature) & IHffiEE (EuteyicTemperature ) OfF#H
ZELDOTCND, £ Yo7 TIL, Yo7/ YoungsModulus ) 7215 C/< . FOHRIEET—4 (i
Z1¥ YoungsModulus001RawData) & A A—7—4 (f213 YoungsModulus001Graph) MOAJ1H ]
REE LD, AT —% BT —%) X, CSVIERDT—X 7 7 A V4%, A A—VFT—# L pdf B
Rgif BXDO7 7 ANAEANTTTDHZ EEBELTCND, ZOMIZEWIET— 2 72 LT 26 OFT — X IH
H&ZRoTNNA,
Fig.6-32 |30 (Casting) 7—# ® Schema Th 2, B ThLHE4ER (CastingWeight), #E
PPN (CastingMoldTemperature), sXEFSRE (CastingCrusibleTemperature) <°Hi EA3 -7
HaORE AL (CastingCrystalOrientation) 72 £ % FulMZ T — X HBEIZEH T 14 TH D, FrlZ
CastingCrystalOrientetion 7 —# 1%, MEMEE L HEHACEID 2T — 4 O THEETH S, NIMS Tid,
900 “CLL N DOHMEIRIZ F61T 2 Rl Tl fhdt AL 001 OF 3 5 FELL FORREF DA I L T
%o Fiz, 1000 CLAEDOFIRIZIST DRI T, 10 EELAINOREICORERE L T2,
Fig.6-33 132 (HeatTreatment) 7—#% ® Schema T2, WA EGLEREE

(FirstSolutionTemperature) , FIHIAACEMLERRH (FirstSolutionTime), Fef& A A LEMILERIE
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(FinalSolutionTemperature), FASAAM AR (FinalSolutionTime), 1 YKRFEE
(PrimaryAgingTemperature), 1 XKEZRH#H (PrimaryAgingTime), 2 IR
(SecondaryAgingTemperature) , 2 ERFIRHE (SecondaryAgingTime) 72 £ C 17 THHA DT — X 03 dH 5,
Fig.6-34 75 Fig.6-40 £ Tid. #pM58% (Evaluation) ¢ Schema & 72> T 5, Evaluation (Zi%, #BR
FiEHEEORERE R (TestInformation) 35 X URRERS M L #EF (TestConfigurationAndResult) HHH 3%
%o 7 U—7Ek, By e, Ml LR el & SR AR IR U HE - (Microstructure) 2%
E L7z, TestInformation (21%, #54 (TestName), #lBiifs (TestCode), 544 (AlloyName), &
it = (CastNumber), #BiF4 (B1z1E CreepSpecimenName) D7 —XIAH N5, TestCode I,
JIS ° ASTM @ Standard Code ZAJ) L, #ERNAZHIREC L CD, MHRKGHEIHE (21T
CreepMicrostrucuture) (Z1%, FRERRTOMFREGHE. (121X CreepMicrostructurePhotographInitial) &7
Btk ORI EE (CreepMicrostrucuturePhotographCrept) THH A i%7E L7-, Ni A ORI,
y-y' O2FHEETH S, L, 900 CULEDOEIREIS/RRETIX, #fk2Y7 7 ME L2 U —7Fpt %
M ESEDZ ERMBINTND 618, F7- FEHTHS TCPHH (Topologically Close-Pack) OATHIIELY
U —TRREOIK FIZD7M3 %, £ D7, FRERATHZ O/ G EIL NI S SOMEBIFRIC & - TEERE
WL D, ZZTZOA A—VFT =8 LA R ORI CTE 5 LI ZOHEAEZRE LI, %
7-. TestInformation D7 —4%IHH Th Lk 4 (21X CreepSpecimenName) (3,
TestConfigurationAndResult TEH 2 Hi%E L7z, Ziud. TestConfigurationAndResult %7 > kD
R LT — 22T 2 2 L 2BB LI ThH D,
Fig.6-34 137 U —7%8k (Creep) 7 —%4 ® Schema T&h %, TestConfigurationAndResult Ti&, ERIR
J (CreepTestTemperature), /) (CreepTestStress), 7 U —77n (CreepTestRuputureLife),
Larson-Miller Parameter (LarsonMillerParameter), {#T" (CreepTestElongation), Y
(CreepTestReductionOfArea) 7¢& D7 —X Dz r ) —75 8T —4 (CreepTestRawData) &7
7 75 H (CreepTestGraph) HaXEL., 7—#HHIL15 & L7z,
Fig.6-35 138577 (ThermalFatigue) ¢ Schema Td %, ThermalFatigue ™

TestConfigurationAndResult TiZ, FBEREOT 4 (TMFTotalStrain), JE# (TMFFrequency), RfF
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il (TMFHoldTime), #AB&/EE (TMFTemperature), arZf (TMFCyclicToFailure), Jis/J4EFN
(TMFStressRelaxation) 7¢ & & & HIZ3ER4T—4 (TMFRawData) & 27775 —% (TMFGraph)
EREL, TXHAKIL12 LieoTVD,
Fig.6-36 1%, &H1 7 W58k (LowCycleFatigue) 7 —% @ Schema Th 5,
TestConfigurationAndResult i, iBRS: LowCycleTestType) , ik <% —> (LowCycleWaveForm),
ABRIEEE (LowCycleTemperature), U 78 (LowCycleStrainRate) & Fassr (Ng/2) TOAR
O % (LowCycleTotalStrain), H#EUNT 7 (LowCycleElasticStrain), #4EO %
(LowCyclePlasticStrain), J&/EfE (LowCycleStressRange), 5135V )i/ (LowCycleTensileStree),
JEfEe 7] (LowCycleCompressionStress) D57 —# &7 (LowCycleToFailure) (Zhlx., &KH1 71
W ET—4 (LowCycleRawData) }535 077 (LowCycleGraph) D7 —# %3 E LHEEEIT
15 L7po T D,
Fig.6-37 1%, &4 7 V5 (HighCycleFatigue) 7 —4 ® Schema T %,
TestConfigurationAndResult Tl iA5kiEE (HighCycleTemperature) , [Al#iz4 (HighCycleRevolution),
B/ (HighCycleStress), #fiv (HighCycleToFailure) & &A1 7 ViAo —4
(HighCycleRawData) X177 7 (HighCycleGraph) 07 —4 2% E LT — X HAHIL8 TH D,
Fig.6-38 I, #ui Liiffig {4k (CyclicOxidation) ¢ Schema T# %, TestConfigurationAndResult
TiE, BRSPS (CyclicOxidationAtmosphere), %/EE (CyclicOxidationSetTemperature), FRIEFRE
il (CyclicOxidationHoldTime), # &g %L (CyclicOxidationNumberOfCycles), HE &7k
(CyclicOxidationWeightChange) & i Uififfg{i4at874:7—4 (CyclicOxidationRawData) & 77
7 (CyclicOxidationGraph) 2507 —# #3%E L7 —XHAIL9 Lieo T\ 5,
Fig.6-39 %, &R A%k (IsothermalOxidation) ¢ Schema T# %, TestConfigurationAndResult C
1L, BRI (Isothermal OxidationAtmosphere), #AERIHE (IsothermalOxidationSet Temperature),
R (IsothermalOxidationTime), FEEZ/t (IsothermalOxidationWeightChange) & ZiRFE{ L
Bk —% (IsothermalOxidationRawData) & 27 7 (IsothermalOxidationGraph) %07 —4 & #0E

L7 —ZHAHII8 Th D,
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Fig.6-40 (%, 5I3EV#ERT—4 (TensileTest) ¢ Schema T 5, TestConfigurationAndResult i,

IRIREE (TensileTestTemperature), F#Rii7) (TensileTestYieldStrength), FiEY S
(TensileTestTensileStrength), {HU} (TensileTestElongation), # ¥ (TensileTestReductionOfArea),

Y 7% (TensileTest YoungsModulus), 737 > >t (TensileTestPoisonsRatio) & 5[4V iRAT—4
(TensileTestRawData) X177 7 (TensileTestGraph) 2507 —X Z5%E L, T—XHAHII 11 &

L7,

Fig.6-41 1%, kA Microstructure) (ZBH9°% Schema Té %, Microstructure O NG H:
(MicrostrucuturePhotograph) /NEH%3¢E L, FiERs, (TestName (5)), #RETE 5
(MicrostructureSpecimenName (5)), #5557 7 A /L4 (MicrostructurePhotographfFileName (5)),

iR (MicrostructureLocation (3)), #BRATZDOHEHR (MicrostructureBefoeAfterOfTest (5)), #l

2% (MicrostructureMagnification (5)), A FEAHTHIEHR (MicrostructureHarmfulPhase (5)), A7

oz A2 b (MicrostructureHarmfulPhaseComment (5)), #1£35&@E 4
(MicrostructureObservationDevice (3)), itz = A > b (MicrostructureComment (1)), fHlif#E

#1220 (MicrostructureObservationDate (1)), #Hf5H F &% (MicrostructureSummary (1)) 012 7

—HTAH TSN T 5, Z 3 MicrostrucuturePhotograph 1%, #4545k (Evaluation) ®7 V—73&

Bk (Creep), #7778 (ThermalFatigue), X LIE{LAER (CyclicOxidation) & TR Ak

(IsothermalOxidation) ¢ Microstructure &#HET 5 FETH D,
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Design

AlloyDesign

| AlloyingName (5) |
| FabricatiobProcess (5) |

| BaseElement (5)
_| BaseElementWeight : Unit="masst%" (5)

|
|
— AlloyingElement1 (5) |
|
|

— AlloyingElement1Weight : Unit="mass%" (5)

—1 AlloyingElement2 (5)
—1 AlloyingElement2Weight : Unit="mass%" (5) |

—1 AlloyingElement10 (5) |
—1 AlloyingElement10Weight : Unit="mass%" (5) |
— AlloyingElement11 (5) |
—1 AlloyingElement11Weight : Unit="mass%" (5) |

— AlloyingElement12 (5) |
— AlloyingElement12Weight : Unit="msas%" (5 |

| AlloyingPredicatedValue (3)

| AlloyDesignComment (1)

[ AlloyDesignDate(3)

_____{ AlloyDesignSummary (3)

Fig.6-29 XML Schema of Alloy Design data for Ni-base Superalloys.
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Design

AlloyDesign

— | BaseElement (5)

— | BaseElementWeight : Unit="mass%" (5)

— AlloyingElement1 (5)

— AlloyingElement1Weight :

Unit="mass%" (5)

AlloyingElement2 (5)

— AlloyingElement2Weight :

Unit="mass%" (5) |

—1 AlloyingElement3 (5)

— AlloyingElement3Weight :

Unit="mass%" (5) |

— 1 AlloyingElement4 (5)

AlloyingElement4Weight :

Unit="mass%" (5)

— 1 AlloyingElement5 (5)

—1 AlloyingElement5Weight :

— AlloyingElement6 (5)

—1 AlloyingElement6Weight :

|
Unit="mass%" (5) |
|
|

Unit="mass%" (5)

AlloyingElement7 (5)

— AlloyingElement7Weight :

Unit="mass%" (5)

[ AlloyingElement8 (5)

— AlloyingElement8Weight :

Unit="mass%" (5)

—1 AlloyingElement3 (5)

AlloyingElementSWeight :

Unit="mass%" (5)

— AlloyingElement10 (5)

— AlloyingElement10Weight : Unit="mass%" (5) |

— AlloyingElement11 (5)

— AlloyingElement11Weight : Unit="mass%" (5) |

AlloyingElement12 (5)

— AlloyingElement12Weight : Unit="mass%" (5) |

Fig.6-30 XML Schema of Alloy Design of structure elements for Ni-base Superalloys.
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Physical

PhysicalProperties

Fig.6-31 XML Schema of Physical Properties data for Ni-base Superalloys.

—1 AlloyName (5)

— CastNumber (5)

— FabricationProcess (5)

—1 SolvusTemperature : Unit="K" (5))

_| SolidusTemperature : Unit="K" (5)

— EuteticTemperature : Unit="K" (5)

—1 YoungsModulus : Unit="GPa" (5)

— YangusModulus001RawData (3)

— YangusModulus001Graph (1)

—1 YangusModulus011RawData (3)

— YangusModulus011Graph (1)

— YangusModulus111RawData (3)

— YangusModulus111Graph (1)

| PoisonsRatio: Unit="" (5)

— ThermalConductivity : Unit="W/(m*K)" (5) |

| ThermalConductivityRawData (3)

| ThermalConductivityGraph (1)

— ThermalExpansion : Unit="1/K" (5)

—| ThermalDiffusivity : Unit="m"2/s" (5)

— ThermalDiffusivityRawData (3)

—1 ThermalDiffusivityGraph (1)

|
|
|
|
|
|

— SpecificHeat : Unit="J/(kg*K)" (5)

| SpecificHeatRawData (3)

— SpecificHeatGraph (1)

| AlloyDensity : Unit="g/cc" (5)

— PhysicalPrppertiesComment (1)
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Process

L

Casting

— AlloyName (5) |
— CastingNumber (5) |
—1 CastingBarNumber (5) |
— CastingSorce (5) |
CastingWeight : Unit="g" (3)
— CastingMoldType (3) |
— CastingMoldTemperature : Unit="K" (5) |
— CastingCrusibleTemperature : Unit="K" (5) |
— CastingAdditionalElement1 :Unit="wt%" (5) |
CastingAdditionalElement2 :Unit="wt%" (5)
— CastingAdditionalElement3 :Unit="wt%" (5) |
— CastingCrystalOrientation : Unit="deg" (5) |
—1 CastingComment (1) |
— CastingDate (3) |

Fig.6-32 XML Schema of Casting process data for Ni-base Superalloys.
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Process

HeatTreatment

AlloName (5)

CastNumber (5)

HeatTreatmentNumber (5)

FirstSolutionTemperature : Unit="K" (5)

FirstSolutionTime : Unit="hr" (5)

UpToFinalSolutionTime : Unit="hr" (5)

FinalSolutionTemperature : Unit="K" (5)

FinalSolutionTime : Unit="hr" (5)

CoolingTime : Unit="hr" (3)

CoolingMethod (3)

HeatTreatmentPatern (3)

PrimaryAgingTemperature : Unit="K" (5)

PrimaryAgingTime : Unit="hr" (5)

SecondaryAgingTemperature : Unit="K" (5)

SecondaryAgingTime : Unit="hr" (5)

HeatTreatmentComment (1)

HeatTreatmentDate (3)

Fig.6-33 XML Schema of Heat Treatment data for Ni-base Superalloys.
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Evaluation

L

Creep

Testinformation

| TestName (5) |
| TestCode (3) |
| AlloyName (5) |
|
|

| CastNumber (5)
| CreepSpeacimenName (5)

TestConfigurationAndResult

| CreepSpeacimenName (5) |
| CreepTestTemperature : Unit="K" (5) |
| CreepTestStress : Unit="MPa" (5) |
| CreepTestRuptureLife : Unit="hr" (5) |
| CreepLarsonMillerParameter (5) |
L CreepTestElongation : Unit="%" (3) |
| CreepTestReductionOfArea : Unit="%" (3) |
— CreepTest1perCreepLife : Unit="hr" (3) |
| CreepTestBeforLength : Unit="mm" (3) |
| CreepTestBeforDiameter : Unit="mm" (3) |
| CreepTestAfterLength : Unit="mm" (3) |
| CreepTestAfterDiameter : Unit="mm" (3) |

|

|

|

|

| CreepTestRawData (5)

| CreepTestGraph (3)
| CreepTestComment (1)

| CreepTestDate (1)

CreepMicrostructure

_| CreepMicrostructurePhotographinitial (5) |
_| CreepMicrostructurePhotographCrept (5) |

Fig.6-34 XML Schema of Creep Test data for Ni-base Superalloys.
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Evaluation

l— ThernalFatigue

Testinformation

| TestName (5) |
 TestCode (3)

| AlloyName (5)

| CastNumber (5)

| TMFSpeacimenName (5)

TestConfigurationAndResult

| TMFSpeacimenName (5) |
| TMFTotalStrain : Unit="%" (5) |
| TMFFrequency : Unit="min" (5) |
| TMFHoldTime : Unit="hr" (5) |
| TMFWaveForm (1) |
| TMFTemperature : Unit="K" (5) |
L TMFCyclicToFailure : Unit="" (5) |
— TMFStressRelaxation : Unit="hr" (3) |
| TMFTestRawData (5)

_____ TMFTestGraph (3)

| TMFSummary (5)

| TMFTestComment (1)

{ TMFTestDate (1)

TMFMicrostructure

__ TMFMicrostructurePhotographlinitial (5) |
| TMFMicrostructurePhotographTested (5) |

Fig.6-35 XML Schema of Thermo Mechanical Fatigue data for Ni-base Superalloys.
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Evaluation

I— LowCycleFatigue

Testinformation

| TestName (5) |
| TestCode (3) |
| AlloyName (5) |
|
|

| CastNumber (5)
| LowCycleSpeacimenName (5)

TestConfigurationAndResult

| LowCycleSpeacimenName (5) |
| LowCycleTestType (5) |
| LowCycleWaveForm (3) |
| LowCycleTemperature : Unit="K" (5) |
| LowCycleStrainRate : Unit="%sec (5) |
' LowCycleTotalStrain : Unit="%" (5) |
| LowCycleElasticStrain : Unit="%" (5) |
— LowCyclePlasticStrain : Unit="%" (5) |
— LowCycleStressRange : Unit="MPa" (5) |
— LowCycleTensileStress : Unit="MPa" (5) |
I
|

| LowCycleCompStress : Unit="MPa" (5)
—1 LowCycleToFailure: Unit=" (5)
| LowCycleRawData (5)

|
| LowCycleGraph (3) |
L LowCycleComment (1) |

|

L LowCycleDate (1)

Fig.6-36 XML Schema of Low Cycle Fatigue Test data for Ni-base Superalloys.
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Evaluation

I— HighCycleFatigue

Testinformation

| TestName (5) |

| TestCode (3) |
| AlloyName (5) |
|
|

| CastNumber (5)
| HighCycleSpeacimenName (5)

TestConfigurationAndResult

| HighCycleSpeacimenName (5) |

' HighCycleTemperature : Unit="K" (5)

L HighCycleRevolution : Unit="rpm" (5)

| HighCycleStress : Unit="MPa" (5)

| HighCycleToFailure : Unit="" (5)

_____{ HighCycleRawData (5)

| HighCycleGraph (3)

| HighCycleComment (1)

| HighCycleDate (1)

Fig.6-37 XML Schema of High Cycle Fatigue Test data for Ni-base Superalloys.
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Evaluation

I— CyclicOxidation

Testinformation

| TestName (5) |
| TestCode (3) |
| AlloyName (5) |
| CastNumber (5) |

| CyclicOxidationSpeacimenName (5)

TestConfigurationAndResult

| CyclicOxidationSpeacimenName (5)

| CyclicOxidationAtmosphere (5)

CyclicOxidationSetTemperature :
Unit="K" (5)

| CyclicOxidationHoldTime : Unit="hr " (5) |

CyclicOxidationNumberOfCycles :
Unit="" (5)

CyclicOxidationWeightChange :
Unit="g" (5)

| CyclicOxidationRawData (5)

| CyclicOxidationGraph (3)

1 CyclicOxidationComment (1)

| CyclicOxidationDate (1)

CyclicOxidationMicrostructure

CyclicOxidation
MicrostructurePhotographinitial (5)

CyclicOxidation
MicrostructurePhotographTested (5)

Fig.6-38 XML Schema of Cyclic Oxidation Test data for Ni-base Superalloys.
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Evaluation

I— IsothermalOxidation

Testinformation

! TestName (5)

[ | TestCode (3)

[ AlloyName (5)

[ __{ CastNumber (5)

IsothermalOxidationSpeacimenName (5)

TestConfigurationAndResult

| IsothermalOxidationAtmosphere (5)

Unit="K" (3)

IsothermalOxidationSerTemperature :

IsothermalOxidationTime :

Unit="hr" (5)

Unit="g" (5)

IsothermalOxidationWeightChange :

IsothermalOxidationRawData (5)

|| IsothermalOxidationGraph (3)

__| IsothermalOxidationComment (1)

L IsothermalOxidationDate (1)

IsothermalOxidationMicrostructure

IsothermalOxidation

MicrostructurePhotographlnitial (5)

IsothermalOxidation

MicrostructurePhotographTested (5)

Fig.6-39 XML Schema of Isothermal Oxidation Test data for Ni-base Superalloys.
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Evaluation

L

TensileTest

Testinformation

| TestName (5) |

| TestCode (3) |
| AlloyName (5) |
| CastNumber (5) |
| TensileTestSpeacimenName (5) |

TestConfigurationAndResult

| TensileTestSpeacimenName (5) |

| TensileTestTemperature : Unit=K" (5)

TensileTestYeildStrength :
Unit="Mpa/mm*"2" (5)

TensileTestTensileStrength :
Unit="Mpa/mm*"2" (5)

| TensileTestElongation : Unit="%" (5)

TensileTestReductionOfArea :
Unit="%" (5)

TensileTestYoungsModulus
: Unit="GPa" (3)

TensileTestPoisonsRatio : Unit="" (5)

| TensileTestRawData (5)

| TensileTestGraph (3)

| TensileTestComment (1)

| TensileTestDate (1)

Fig.6-40 XML Schema of Tensile Test data for Ni-base Superalloys.
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Microstructure

MicrostructurePhotograph

TestName (5)

MicrostractureSpecimenName (5)

MicrostructurePhotographFileName (5)

MicrostructureLocation (3)

MicrostructureBeforAfterOfTest (5)

MicrostructureMagnificatione (5)

MicrostructureHarmfulPhase (5)

MicrostructureHarmfulPhaseComment (5)

MicrostructureObservationDevice (3)

MicrostructureComment (1)

MicrostructureObservationDate (1)

MicrostructurePhotographSummary (1)

Fig.6-41 XML Schema of Microstructure data for Ni-base Superalloys.
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