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Corrosion Characteristics of ALTi-Cr Intermetallics
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Abstract Three kinds of ALTi-Cr alloys, namely, AloTisCrs, AleTizCrio and AleTisCris, were prepared by induction
melting followed by the thermomechanical treatment. The corrosion behavior in 3.5% NaCl solution and the high-tem-
perature oxidation behavior at 1003, 1100 and 1200 for the prepared alloys were investigated. Electrochemical results
indicated increased resistance to localized corrosion with increasing Cr content. Cr additions were found to prevent pas-
sive film from undergoing britile fracture. XPS results revealed the passive films of ALTi-Cr alloys were composed
mainly of AL:O: that coexisted with Ti0; and Cr.0s. The overall oxidation resistance of the prepared alloys were excel-
lent. Specifically, the oxidation resistance increased in the order of AlwTieCris, AlsTi2Crio and AleTisCre. As the Al
content in the base alloys increased, the AlO, formation was facilitated leading to the increased oxidation resistance.
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Fig. 1. Potentiodynamic polarization curves of ALTi-Cr alloys
in deaerated 3.5% NaCl solution.

-]
8

@
5

g
g

8

Breakdown Potential{mV vs. SCE}

a

L L " L
& ? -1 9 al-
Cr cantent{at.%)

a
wl

Fig. 2. Effect of Cr content on the breakdown potential
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Fig. 3. Potentiostatic tests at a breakdown potential of
+213mVs in 3.5% NaCl soultion,
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Fig. 4. Surface morphologies of AlsTisCrs, AlesTiaCrio and Al TiuCrys.
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Fig. 7. The Arrehnius plot of high temperature kp data of Als
Tiz5cl'u, AlsTiCrip and AlngizsCr,5.
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Fig. 8. Diffraction pattern of the scale formed on AlyTiuCr,
after oxidation at 1200°C in air.
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Fig. §. Scanning electron micrograph of cross-section of AlyTixs
Crs after oxidation at 1200°C for 28 days.

Mn E:= Cro] #715 ALYA ALTI @22 2 Ni, Fe =
+ Mne] 78 A4 ALTE 500 tigh o]3le] A2
o} vkAz A2 B AN HE BE AW A4 Asjure
gz 7|dA AL ALORE FASY sle & gt}
AR ALOAE T ] gF 3, o]F A7} 44 ej=)
2ol 24 LI-ALTI 3AA% Beld o}Ex 538
A AlDse 74 =3 AAST E 712 $28 B 5 aigte)
v} g93} wha)s} gojge] & el

Fig. 9= 1200C el A 28dF4et 4b8l R Al Ti,Crs A9
FEH Absi el ojgt SEM 2™ Apzleln), m2eA o9}
o] 27|17} Aslgt 7o YASHE oo Ay} gF7) 2
of SEM @& #si] 2a et o 18m FA 9] 4lsure
A7ke] 7138 ZHA A Qle ], st 8444) Absul-e- 3
ool dEHALT 2] o, ARES mae] AFolgh
QAR Aol W2 o)F Awellale] £ wha) T o]#
szl AtEetat mafele] Aatee detsle] Abglato] o
k] 5o 9lg& B 5 9t

Fig. 64 ALTi ¥§3We Cre] oFe] Zrlgss, =
Al ofe] Z2¥SE, WasAe] AstEgded), ol =
24 §F94el CrE Cr0:2 4% Asksge] ALO,
Asttiel T E&EHERY FFUY Cro) oFo] BEsE
Ao 2 wt g AREe 2 713 Crlo ALOW ) B}
Weol EA5t7] WEo 2 Agdul weba AlTixCri:o
WalstAde] b @t Ao 2 HalEHgdc AR, Crs
2 AlOsE 93 TEAE ©)]FDZ'Y Fig. 89 X-A 7
A Aol Cr0s F™ AL vehdn] gstel.

2

| =2

—

4

1} 35% NaCl 4ol 22 32 APo 2BE] T4
< Cregel Svigel atet S7helgen] FArnAol i
AGAE FviAgc. Crete) Z7hs 35 Izt 3
A g wAst e n ALOy ¥ Cr0.5-%¢] jube] ¥4
T 2o, A i WS FHA 3

2) 1000-1200C2 )1Fole neasidgeRy
B U4tz e AlseTiaCris, AleTiaCrio, AlaTinCrsz o2
Z7FEE & F A} AR "R Aste ALOE T4



402

o} glgitdl, Al Bako] 271ESFE ALOI) o Be) 8
A7) i I Al Fako] F71ALF Wjakgge)
F7ksgict.

21Ed#

1. H. Mabuchi and K. Hirukawa, Scripta Mater., 24,
505(1990).

2. M. Kogachi and A. Kameyama, Intermetallics, 3,
327{(1995).

3. 8. Chen and W. Zhang, Scripta Mater, 27, 455
(1992},

4. M. Yamaguchi, Y. Umakoshi, and T. Yamane, Phil.
Mag.A., 55, 301 (1987).

5. K. Hirukawa, H. Mabuchi and Y. Nakayama,
Scripta Mater, 25, 1211 (1991).

6. ASTM Standard G5, Annual Book of ASTM Stan-
dards, PA, USA, 3.02.63(1994).

7. M. W. Brumm and H. J. Grabke, Corro. Sci., 33,
1677 (1992).

8. G. Welsch and A. I. Kahveci, Oxidation of High-

10.

1.

12.

13.

14.

15.

g3A5gH A 103 A5 (2000)

Temperature Intermetallics, Edited by T. Grobstein
and J. Doychak, The Minerals, Metals and Materi-
als Society, p.207 (1989).

. P. Kofstad, High Temperature Oxidation Metals,

Wiley, N. Y., p.175 (1966;.

G. H. Meier and F. S. Pettit, Mat. Sci. Eng., A153,
548 (1992).

Y. Umakoshi, M. Yamaguchi, T. Sakagami and T.
Yamane, J. Mater. Sci., 24, 1559 (1989).

K. Hirukawa, H. Mabuchi and Y. Nakamura,
Scripta Met. et Mater., 25, 1211 (1591).

S.Chen, W. Zhang, Y. Zhang, G. Hu, T. Li, J. Shen
and L. Zhou, Scripta Met. et Mater., 27, 455
(1992}.

D. B. Lee, S. H. Kim, K. Niinobe, C. W. Yang and
M. Nakamura, submitted to Mater. Sci. Eng., A
(2000) .

E. N. Bunting, Bur. Standards J. Research, 6, 948
(1931).



