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Abstract

Effects of alloying elements on the surface characteristics of Fe-38Al intermetallic compounds were inves-
tigated using potentiostat. The specimens were casted by the vacuum arc melting. The subsequent homog-
enization and the stabilization led to the homogeneous DOj; structure of the specimen. After the corrosion
tests, the surface of the tested specimen was observed by the optical microscopy and scanning electron micros-
copy(SEM). For Fe-38 at.% Al intemetallic compound, the addition of Cr and Mo proved to be beneficial
in decreasing the grain boundary attack by decreasing the active current density. Addition of B and Nb resulted
in a higher active current density and also a higher passive current density. These results indicated the role
of Cr and Mo in improving the pitting corrosion resistance of Fe-38 at.%Al intermetallic compound. B and
Nb addition to Fe-38 at. %Al accelerated the granuiar corrosion. Fe-38 at.%Al containing Cr and Mo showed
remarkably improved pitting corrosion resistance in comparison with B and Nb addition to Fe-38 at. %Al
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2. AlgarH

313 1000°C I s AR Ar97)slolA 77 #
AsEH S sl B2ERPE don g7
St AHe dd7E AR-SH 100 mm*e] 7]
2 dosted] RS AHeE ARt

H7)8}se HhHol ofsh FAAF S &17] 95t
Fe-38A13F 7S 100 mm?e] =72 7p2s &
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Table 1. Chemical composition of Fe-38Al system 0.1 M HCIPIAM ELd FAEE 2 =39y
Chemical Composition (at.%) (CPPT: cyclic potentiodynamic polarization test)=

Samples T or [Mo| "o | B | Fe Pajod ZASIAT FAAo] By AU 2
1. FA 38 - - - - | bal Fele FEdEnA, FAPRARNE S ARt &
2. FAC 38 6 - - - | bal Zstit.

3. FACM5 | 38 6 | 05 - - | bal
4.FACMIO| 38 | 6 | 10 | - - | bal 3. &1 s &

5. FACM20| 38 6 | 20| - - | bal
6.FACN5 | 38 | 6 - los | - | bal 3.1 Fe-38AlR| ASESSH0 OiIxl= 320
7. FACNIO | 38 6 - 10 | - | bal oi5t
8. FACN20 | 38 6 - | 20| - | bal a8 12 0.1M HSO,&N)A Fe-38A17 Fe-
0. FACBI1 38 6 - - 0.1 | bal 38AI0 6 at.% Critede HUlsle] EA¢How =
10. FACBS | 38 6 - - | 05 | bal Aok BgAloltt ofrlola] B Fe-38A19) B
1I. FACBIO| 38 | 6 - - | 10 | bal e RAA7F —600 mVE Fe-38A1-6Cre] —520
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Fig. 1. Anodic polarization curves for Fe-38Al and Fe-38AI-6Cr samples in 0.1 M H,SO, solution at 25°C.
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Fig. 2. Anodic polarization curves for Fe-38AI-6Cr-0.5Mo, Fe-38AI-6Cr-1.0Mo, and Fe-38AI-6Cr-2.0Mo samples in 0.1 M

H,S0O, solution at 25°C.
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Fig. 3. Anodic polarization curves for Fe-38AI-6Cr-0.5Nb, Fe-38AI-6Cr-1.0Nb, and Fe-38AI-6Cr-2.0Nb samples in 0.1 M

H,SO, solution at 25°C.
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kg0l AR Q3 Cr,0/CrOOHR] 74w Eo 2 BAHA7} A ol n SAHAFEE
2 975 e, TEHAREEI 27 o ¢ Utk ol HAAHY
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g Bapdolt EFAE L Fe-25%Al0l 1|3k 50 e NEE ugEd dAr7|sshie-g 4
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FLUE7} Fe-25%AINA S7F=EIQIAI R oF 7 1 3 7] fFo 2 AJZtETh o774 Bolgk AL HEY
WL oF7t ZHAREE ATS HYoL REHIY Fol 0.191A4 1.0 at%= F71gol uel Fsedol
2 2.0 at%Nb7F H7HE Aol 7P FA e FdolA o2 FEULH 7t Hlst AFEET}
E‘r. Z Ao BE BAHL Ira & 4 A F7¥shH 1000 mVAlMFE 24 S7HES W
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2 F Adrke onjojtt. £ A&7l "otk
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Fig. 4. Anodic polarization curves for Fe-38AI-6Cr-0.1B, Fe-38AI-6Cr-0.5B, and Fe-38AI-6Cr-1.0B samples in 0.1 M
H.SO, solution at 25°C.
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Fig. 5. Anodic polarization curves for Fe-38Al, Fe-38AI-6Cr, Fe-38AI-6Cr-2.0Mo, Fe-38AI-6Cr-0.5Nb, and Fe-38Al-6Cr-
1.0B samples in 0.1 M H,SO, solution at 25°C.
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Table 2. Corrosion(E.,), critical current density for
passivation(l,) and critical current density for
passive region(l,) of Fe-38Al intermetallic
compounds with alloying elements after
anodic polarization measurement in 0.1 M
H,SO, solution

Intermetallic E.n I, L
compounds |[(mV vs. SCE)| (A/em) (Alem®)
FA —600 1.5 X107 | 27 x10°
FAC —-520 2.0 X107 1.1 X107
FACMS 10 N.D 1.5 x10™

“FACM10 -10 ND 2.0 X107
FACM?20 -250 1.1 X107 20 X107
FACNS —580 1.5 x10° 3.0 X107
FACN10 —600 9.5 xX10™ 1.2 X107°
FACN20 —560 20 X10™ 1.5 X10°°
FACB1 —645 3.0 X107 | 6.0 X107
FACB5 —640 6.0 X102 | 30 X107
FACBI10 —645 2.5 X107 3.0 X107

2)
5% 548 2lth

X 2 0.1M HSO&HolX S8 B340
FHE AojR oy & FA s YERd Aol
o}, BAAYE Mot 7 A$7) 10mVE 7}
A =3 B7} A7FE A7 645 mVE 7GRS
H SAYAFLEEE 78 AL Ho|x Q) T
272E ZheE Fe-38AMl9] #4149 DOTERE
ZH= Fe-25A1A ¥=9 74999 vlxshd Mo 7t
H ALE A8ty F 100 mVAE HdrEo s
A VEPGS Bo B2EE7F DOFRET WAlA
o] Y R} A XS & F

0.400

3.2 Fe-38AR| 3AIEM0| DXl EFie| A

2% 62 0.1 M HCIENN X T2 EZS A
7] 918led Fe-38A19t Fe-38A1-6CrAl# 2] CPPT=A1
ojt}. o7lofA HH FA M= Fe-38A19 -180
mVoA Cro] F7FE Fe-38A1-6Cr73-9-¢1 —50 mVE
A F71HE 2o Cro] Fseaag el 7|5t
o Cre ARE Ao ZN ZAld 3t A e
< Z7MAF17] " Eolu), =3 REejdde] HF
UE7t A A4 FAA97F —600 mVelA
-300 mVE A 2713+ BQlt} o) 0.5M HCI
NA FAAHE Fe-28A1-6Cr3} 2 A&V
DO, FZYA % B2l Fe-38A1-6Cre] —50 mVXE.T}
A7 710 mVE S olf= CI'Y Fx=A
Fog Aztgd

a9 72 0.1 M HCIE9 )X Fe-38A1-6Crell Mo
TFFE 05-2.0 at. %7t S CPPTHALO|
t}. QA7)olA] B Mort ArFEo s IAH$7)
A FUtsa B2 AAA] oFo] YR,
HZ o] 5IASTE 28 637 v & 5 Jo
™ AF-FEsA97 MoE H7IBHA @2 Fe-38Al-
6Cre] 7% 340 mVelAl Mo7t 2.0 at%d 7R 7
S -180 mV7HA] F7kste] Falol tid A g o]
e & F Uk AL FalALe] XHE,, -
Eeor)= Mo7F Z7FE™ 520mV7HA] B2 S B
ol Mo7t 2.0 at%H7FE 2N 1 = FolA
= ol AUHoRE FAX ZA Frketr]
o Folt}, o]e} Zro] WAl do] Mol H7TE A
gArE o)lfE FEFH Mo’/t MoO/ 2 £&50]
crol ois) sk EaAaxssE Wy mEolx
MoO;59 R3S HHo FA3te WaAdS =
A I &3 g Fo|

(a)Fe-38A1
(b)Fe-38A1-6Cr
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Fig. 6. Cyclic potentiodynamic polarization curves for Fe-38Al and Fe-38AI-6Cr samples in 0.1 M HCI solution at 25°C.
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Fig. 7. Cyclic potentiodynamic polarization curves for Fe-38Al-6Cr-0.5Mo, Fe-38AI-6Cr-1.0Mo, and Fe-38Al-6Cr-2.0Mo

samples in 0.1 M HCI solution at 25°C.
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Fig. 8. Cyclic potentiodynamic polarization curves for Fe-38AI-6Cr-0.5Nb, Fe-38Al-6Cr-1.0Nb, and Fe-38Al-6Cr-2.0Nb

samples in 0.1 M HCI solution at 25°C.

I8 8L 0.1 M HCHENoll A Fe-38A1-6Crol Nb
£ 05-2.0 at.%H7kele] 43 CPPTHAlolt). Nb
7b H7bEE FA A7 Mozt HAtE A SS9
200mVel Hl&] ZA 724" -110mVE YeEl) &
Aol tigk Ade] ATE & F oy ol
ASE el FEE FeNbee] HEEY EAP= 2
sted 2 H97t Clell o3t A 584 e &
A3 e 717 o HAF A= AyEn
o]l olfF= FAAY} AF-FEHHAE FAT
£ Mol EF AFUZIF MoZl H7bE 7%l
$E02 olFH UYL BAY FAAY9}
T2 AHEp— Eeor)= Nbe| H7EFO] 2713
of wa} 500 mVolA 400 mV7ER] A4S B

WEAgel Fade ¢ 5 Aok

28 9% 0.1M HCIENA F254E 2As)
7] 918te] Fe-38A1-6Croll HEHEE 0.1-1.0 at.%
Azreted 2438 CPPTFAoIth BE0] 0.1 at %3
ZHEE wWe] FAH7E —120 mVolA 1.0at.%3
7 ~170 mVE age & 5 el ole B
£ol F71ErE ARFYAE vlAgsia weba (Cr,
Fe, Al)xB = MB59] 23] 4&% =el7t
Z7 =] FAA o] gAaEW FAH e B
A9 27} 440 mVOlA 230 mVE ZFAadhs A4
4 F Aok T3 AF-FEIS dr SRR 2
£o] HIlEol® Fe-38A1RTHE &4 Ve AH&
Eo] Bo] EAFolm F2lol E AL FAF
e A & g ded oy EEc] BOSE ¥

dst Croll e FHAAAR 2887 e
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Fig. 9. Cyclic potentiodynamic polarization curves for Fe-38Al-6Cr-0.1B, Fe-38Al-6Cr-0.5B, and Fe-38Al-6Cr-1.0B
samples in 0.1 M HCI solution at 25°C.

0.40
(2)Fe-38A1
0.200 } | (b)Fe-38A1-6Cr
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Fig. 10. Cyclic potentiodynamic polarization curves for Fe-38Al, Fe-38Al-6Cr, Fe-38Al-6Cr-1.0Mo, Fe-38AI-6Cr-1.0NbD,
and Fe-38AI-6Cr-1.0B samples in 0.1 M HCI solution at 25°C.

2 A7 5 doph, Table 3. Corrosion, pitting, and repassivation potential
a3 108 0.1M HCIEN oA Fe-38A1-6Cre] & values of Fe-38Al intgrrr_letallics with aIon?ng
AAE) mAE sFEedse] Pk Lehd Ao elements after CPPT in in 0.1 M HCI solution
WEAHL Fe-38A16Cr-10NDS} Fe-38AL6Cr-1.0B | Intemetllic| a¢ | Kor | (o | | By = o
7} 718 9T Fe-38A1-Mo7t 7HE 943 EAS compounds | “gepy” | “scE) | SCE) |V vs-SCB)
Bolth FA -180 | -300 | —610 430
E 32 01 M HCIHEHAN =% CPPTIHAL FAC —50 | 340 | 300 250
2R Qi dolEE Aaje Zolg gAdy (AW | o0 | AR | 0 | oW
£ Fe-38A1°] 71} YL Fe-38Al1-6Cr-2.0Mo7} 713 Eﬁgﬁ;ﬁ 2(5)3 jgg _‘_1;(0) ;fg
= vehg FAAEe] 7P AES o ATk FACNS 50 | 350 | —s%0 500
FACN10 100 | —440 | —540 440
I3 112 01 M HCIEHolA F2EH4E 2A) FACBI -120 | —290 | -560 440
8171 913k Fe-38Al1-6Cr(a)?t Fe-38Al-6Cr-2.0Mo FACB5 -140 | =310 | -560 420

OA1HE] CPPTAIE & #Y3$ SEMARKolTE A FACB10 -170 | -340 | 400 230
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Fig. 11. SEM micrographs showing corrosion behavior
of Fe-38Al system after CPPT in 0.1 M HCI
solution at 25°C (a) Fe-38Al-6Cr (b) Fe-38Al-
6Cr-2.0Mo.
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Fig. 12. SEM micrographs showing corrosion behavior
of Fe-38Al system after CPPT in 0.1 M HCI
solution at 25°C (a) Fe-38AI-6Cr-2.0Nb (b) Fe-
38AI-6Cr-1.0B.
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