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AL [Fe-Cr-Al A4 E~DREMET VI F RIS L, 2TE,OHREND.

1 () T, AL IR AEDOEEM & 54 L~ ALO; RIFEFAIZET RS2 £ L iz, it
O BITER SN D IR A EE & IRLPEDWISED -1, ALO; IETEAIC LB 7 iR Al P2 2 (K %
T EDEBEMEZOWTIR, Cr IZ X 2N Al IBERBENRICBET 2 ETHRICONTE LD, BEINTND
Cr ORI HOWTOERIIRFEDO LB E BB L2, TORGENRETH > HBICSOWTHAL, £ha
R 5 Rk & LTS & ook e &2 BV 7= in-situ EiE X SREHTERNADTH S LRE L, RO HE
FZLBEMEIR AT,

%2 %3 [Fe-Cr-Al 54 OWMMELZEE ] T, in-situ MR X BREIPFEBRIZ L 2 KEH, 10000CE TOFIBEF I X
R LT O b OREIEZL & TEM IZ L 2MEIZEN S, Fe-Cr-Al & ORI EB 2 Hat L, AR
BT ALO; IEATERL L= Cr B&ICB W T H AR ALIZPNEIRIL SN 5 2 L 2H3E L, Cr i L oA
Al BEOEBI R, (EROTT NV TIEHHATERNWI 2Rz, /2, HAIBREOT TV T 7 ABLYEN
kT 52 &AL, ZOREMUREIC TREMEZ RIS 2 et 4k _7=. 5 5 T CTHS L7z Fe-Cr-Al =7t
FRAETOMEERREERANT, AERE~D Al DIER T 7 v 7 AZFHEL, Cr D7 aAZ—LHFRIZLD
Al OHN TP T T v 7 ADBEMA, Al ONTELHOERBEREZMSEL L 2H L L, Zan Cr O
LD ALO; RO N RESNIEECH D Z LA RE L.

H3E IE Al TELT 7 ABLBOME ML FIUCB XIET Cr O Tk, & Al 7ELT 7 ARbE
DORZH, 650°C 1B T AMMELMEERF L, & Al TENT 7 A VB IR LR L L e 5 2 &,
FFOT VAT T U = A BIARERIE, CriRM L BRRBIA~BITT 2 2 2B oI Uiz, KR/E4 R HEIC
BT D Al OHE LMFSICET I8 T 7 v 7 ADINZEFHE LT, 650°C 2B\ TH, Al OANFIL T 7 > 7 X
MCrDI B AX—DRICEVENT D2 E2MERL, & Al 7EAT 7 ABRLED Cr I L 0 RRFRHERE S
NoEHEEHEL L.

04 % [FIRRERTICBT 2EBEEMI N O RENE ALO; RIE~DOERB I KX Cr & Al DA
TIE, i ALO; IE~DEB X ZMHFT L, KAl EE& T, TE/LT 7 ZEED Al NERILD TR L=,
TR FR A ICHE SR X ORISR ET 5 2 &2 X 0 EkE ALO; RSB T 243, & Al &4 TIiis EER
At D> S Al 7FL 7 7 AL OFEREA A U, Fe < Cr 28 it ALOy IENTERT 2 Z & 2 520
IZL7e. K AL A& TIE, Crisinic k5 Al WESE LW OIRFER OB, WHELYD HAE ALO; IR A~
DEBZRET D, & Al T ENT 7 ALEDEHE ALO; ~L BB T 56 Al G4 TlE, Cr OZRITHEITIT
BOOLNRNZ EEF LN LT

% 5% [Fe-Cr-Al A& O EIEHIREE Al OF BT 7 v 7 2B XIET Cr O T, Fe-Cr-Al =7t
RO BRI R ERICTIUG L, EREDE13DES, L i L TRART 6 fERE W &, £, WO X%
BbAE CritfE DM ME TS5 2 E2MBNTLE. 51T, WTNOREE TH R ERHDIE IZENET
B0, FAREDES LB LT IH/NS W ERBH LM L. 72, ZH 5 OIEBREE VT, Al O EILHK
Ty ARFHEL, CcDZ 0 AZ—LREICL0, AlOYEE T T v 7 ANRKEKRT L6 EHEMNT 52 & 2H 50
L.

% 6  [Fe-Cr-Al &4 L~ ALO; KDL & AR DBIfR] TiE, FIHIERLEEN R D ALO; KD
R BT TR L, ALO; IO REIL, & Cr oK AIA&IEEHL, K Cr v oE AlA&IT LR
KIBZEEHOLMNI LT, @& Cr 548 TRRLEEE R A EEE, FRkiEME Cr &4 L L UM<k
H720THY, THENE ALOy DEARNMEE DI LV HA Lz, ALO; DEEEEIZEL LT ALO; BKD
RIS 5 — T, MO L TIIFITERVMOERNGFIET D 2 & 2R, SH%OMFEL LT, KFL
BRSO R/ A SR DOMERT o ¥ VICEAT2MBNLETH L LR LT,

7% R T, AR TH ORI AERIE L.

i« FSCERIT, FI3C 2000 F & 3830 300 35 % 1 HRTOHT 52, & L <ITFEIL 800 #5% 1R LTI 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  BSTEEIE H LRIV —F IR (T2R2) IZTA o Z — Ry MARSIET O T, AFK ATREZRHIPH O N TIERL TZE N,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(fARR)

Doctoral Program
A =
iG] jC E =

THESIS SUMMARY

B HRTL G0« i

Department of $j*+1% %J& Academic Degree Requested Doctor of ( L )
FHERA A fEHEe (F) SN -
Student’s Name K gt Academic Advisor(main) Rk RO

feEHE (3D -

Academic Advisor(sub)

HE (P 300 FEFLE)
Thesis Summary (approx.300 English Words )

Decreasing the critical Al content for external Al,O; scale formation is one of the most important
issues for Al,O; scale forming alloys because higher Al content is usually detrimental for the
mechanical properties of the alloys. Cr addition to binary M-Al (M=Fe, Ni, Co) is known to decrease
the critical Al content and this beneficial effect of Cr is explained by decrease in oxygen partial
pressure at the alloy surface by an initial Cr,O5 scale formation in several previous studies. However,
this mechanism has not been assessed experimentally. In this study, the initial oxidation behavior of
Fe-Cr-Al was investigated by in-situ high-temperature X-ray diffraction by means of synchrotron
radiation and the effect of Cr on promoting Al,O3 scale formation on the alloys with low Al content
was clarified.

From in-situ X-ray diffraction measurements, Al,O; scale was formed on the alloy with low Cr,
which clearly indicated that Cr,0O; scale formation is not necessary criterion for external Al,Os scale
formation. At very initial stage of oxidation, An Al-rich amorphous oxide layer was found to form
below the transient (Fe,Cr),0O3 and this amorphous layer provides oxidation resistance during heating.
Cr improved the long-term oxidation performance of this amorphous layer. On the alloy with low Al,
internal Al,O3; was developed in the alloys regardless of alloy Cr content and the volume fraction of
internal Al,O; increased with increasing alloy Cr content. This increase in volume fraction of internal
Al,O;5 accelerated the transition form internal to external Al,Os scale formation. From these results, it
was proposed that Cr beneficial effects are attributed by enhanced Al diffusion due to the cross-term
effect of Cr in Fe-Cr-Al system. Additionally, it was found that initial formation behavior of external

Al,Os; scale affect the growth of Al,O5 scale during long-term oxidation.
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