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A7 3. [Effects of Non-stoichiometry and Microstructure on Thermal Diffusivities/Effusivities of Iron Oxide
Scales Thermally Grown on Iron Substrates (8kFAK_EIZEARIIC R SV 72 8RER (L A & — L DO EGE L =R /0
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Chapter 1 [Introduction] Ti&, SO UL OKGH TRRIZIH W T, SREIC AL —ITAER L2 8k
LA — V(L. AT — /RO RE—mEA 25 S 2 L, RKiik/e &R RMEOJRA & 7225 2
LEBIAL, ZOMFOTDIKGHTEROY I 2 b —2 3 UIMThITWaAN, ZOANT—Z &
LT, AT —)VOBERER EO X EMRBWMMEENRLEL SN TWDH L OBUIRZRTWNS, &
DT, BEEOMSE A B L T, (a) FernO AT — LV OBLHCRITHME SN TIn b b o0, JEHIZIE
A D Fer, O DERETHARKT 5 Fe & Fes04 D% T TW A AREMERH D Z & S H1Z(b)Fe,0 D
ATE PRI K 5 B0 () f AL R S ORI IE D BT DWW T H I L MIT S T2 EORE R
ZHEMLIZET, @~ CDBLAEZBELIZEWMMHERNENEECTHL LML, AIEOER L BYE
wARTVD,

Chapter 2 [ Establishment of Measurement Technique of Thermal Diffusivity for Oxide Scale by
Electrical-optical Hybrid Pulse-heating Method] TlE, Fe;,O A7 — /L OEYEHCERNE 2 L HED B L 5
FFNAT O 72DIT, H-@BENA Ty AV ZREMEELZ L —Y 7 T v V2 jBICEMNT 2 2 & &k
FLTWD, M 99.99mass%, JEE 0.5 mm O Fe iRk Z 1123 K IR W TT /L= 2 KRF-KRKIRA R
TR L T, JES 20~90 um D Fei,O AT 5B 2 ERI L, 2/ 2 x 104 Pa 23\ TEEAM
ZIEEIMNEAL T, K300 ms TREHREL A 700~940 K £ T L5 &, ZDO#%K 200 ms M IRMREF LT
V=Y 7Ty v alllEEITo>TND, ZOREYA 7R 1 BOHEIZIE, Fe,0 OERBITEZ b
W2 LR LI BT, A7 —/VEE 90 um OFUELD 932 K D R T OFMEHEER LV | 1SO18555 TiE
D DT NTIE Z IO T Fer,0 A7 — LV OBEHERZ 527 x 107 m*s! EHRH LTS, 2 OfEIESCHR
L L TRETH L Z b, KREMEIEDEH Y Fer,.0 A7 — /L OPILEROWEIZAT
HDER~TND,

Chapter 3 [Measurement of Thermal Diffusivity of Fei..O Scale by Electrical-optical Hybrid Pulse-heating
Method as a Function of Temperature| Cld, Chapter 2 THEZE L7z Hk%Z AW T, Fei,0 A7 — LV OEVL
BR 2RI L0 600~1000 K IZBWTHIE L TWD, Fer,0 A7 —/LDEX(IF 50 pm THY . =
DOFEHE, M 99.99mass%, JES 0.5 mm O Fe Mtk 2 1123 K (ZEBW TREABMEEIZ, FHE D Fe0;
& FesOu iy R7 T X MC R VERE L TIERL T2, Fer,O EROIILSEIFL Y, 2R —
VT FeooO THDHLHEE L, TOKTFERLBWRFELZEZEE L TREEZRET DL & bIC, MESH
ToRREL D BN T OBYLER DD Fer,0 A7 — /L DOBILHERZ RO TWD, ZORER, FeonO A7 —/L
DOEJEHERIFA 5x 107 s TH Y | BAE LR LRI LA LT D,

Chapter 4 [Distribution of x in Fe;,O Scale and the Relationship between x Value and Thermal Effusivity of
Fei,O] TiX, 7SV NS —F Y 7L Z 2 ZIEIT LY Fer,.0 A7 —VOBRGEREZNEL, £0D
il L ARELPE L OFBZ A L T 5, Fer,0 A7 —/bid, #E 99.99mass% P Fe fiflkiz 1123 K (23
WTRARAE L7, WHEL TESHKI 70 um (ZFEE L, BURERE £ ORE D O EAHK 40 pm, WK
WCEERE 0.3 pm OFEIRCEIRICTHIET 5 & & b, x DfEZ XBEHTICEIVIREL TS, EHITA
=) —ERESERE L TUEEK 55 um B L0V 40 um D Fey,0 A7 — /L AZERLL . EEROBEE MDY




WL TWD, A7 —/WIREMII T FeoO THY, ZOERBEHRIL 2.55 kIms K Th 573,
Fe, O/Fe FLUAIZIT-D <24 T, x DfEIE 0.09 725 0.06 FREE TR T2 2 &, £BURERIT 2.65
KIm2s K FREEE T EF 322 L2 RH L, NERME L BRBEROMICIIMENRH D Z L2 WL T
[AYSR

Chapter 5 [Relationship between Microstructure and Thermal Effusivities of Iron Oxides| Ti&. A7 —/1%
KO LSk OIS & BUR B ROBMREZ A L TV 5, sk e LTIE, (KK D Fe,0 A7 —/L
(Chapter 2 DFE}., (b)FEIR D Fe,O A 47—/ (Chapter 4 DFEN. (c)FFE 99.99mass% D Fe Ak % 823 K.,
T A KF-KEKIRA KGR Clb L CTIERL L 72 Fes04 27— b, (d) FesOs BERSIR. (e)fli
99.99mass% D Fe HMi A 1123 K TREEEL L TYERL L 72 Fe,05 A 7 — /135 L OV FexOs B 1482 H vy,
FNOOBEEREZBRICBN T/ UL ARMBY —F Y 7 L7 Z o REICEVEL TV 5, BURiE
FKOEIL, Fe,03 2% 7.0~7.9 klm?s K Tl b = < | Fer,O 2% 2.65~2.75 kim?s K Tl bR WZ & %
B2 L, MM Bl R & G T MIEFEBNICR A DOENZ VML, BRERITED L. £
DRV RIZ4~13%TH D EHELTWD,

Chapter 6 [Effects of Non-stoichiometry and Microstructure on Thermal Diffusivities of Iron Oxide Scales] T
%, Chapter 5 & 6 CHIE L72BWRERZ BYLERIZZEH L, Chapter2 & 3 THIE L7-fE L kL, &
=V DBPEHERIT R T 2 NE ML & A G OB AT E L TV D, EROBYEHERO K5 |

Fer.O A7 —/VOBYLHRIL, NELMEL Y GRROREZMRZTL I L2WLNIL TS, F
72, Fei,O A7 —/L & MgO, CaO, NiO OEJLHERZ 45 Z L2 XD | FernO A7 — /L OEJLHER
IO L0 bR 1SN & S BITRERFEN NS WD L 27K L, 2O Fer,0 OFFME
Z Fe A AL DZEILINT & ) VHELOIKFTHLHZ LB L TS, S 5HIZ, Chapter 5 THIE
L2 BUR B R L0 RO T2 AL SO BILHER DO R/NER S . Fe A A DZEILOBANOHB LT D,

Chapter 7 [Conclusions] TiX., KX THONTMRE E L OTND,

PLEZZS 510, A0, SEREICAERT DBIEA 7 — L OBILE R /BORFB =R 2 A — )L D3RR
FIZHET DAIRIBIZB VT, IRERAF M, REHMEIS X O E OBLE O RMANICTIRET 2 & &
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THEIAHBREN, LoT, KawiE, HE(TE)OAmLE LTHIRMERDH D D LB 5
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