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Corrosion characterization of Fe-aluminide alloys with various
sulphuric acid solution
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Abstract © Corrosion characterization of Fe-XAl-0.3Y(3=5, 10, 14 wi%) alloys in 0.1~1N sulphuric acid at
room temperature was studied using potentiodynamic techniques. The morphology and components of corrosion
products on surface of Fe-aluminide alloys were investigated using SEM/EDX, XRD.

The potentiodynamic polarization curve of alloys exhibited typical active, passive, transpassive behaviour.
Corrosion potential(E..;) and corrosion current density(l...}) valies of Fe-XAl-0.3Y alloys followed linear rate
law. E, of 10Al alloy and 14Al alloy was ten times lower than 5Al alloy. Icorr of 14Al alloy was five
times lower than 3Al alloy. The passive film on the surface of Fe-3Al-0.3Y alloy was formed iron oxide.
Fe-10A1-0.3Y and Fe-14Al-0.3Y alloys passive films were aluminium oxide. especially, Fe-14A1-0.3Y alloy
showed good corrosion resistance in 0.1~1N sulphuric acid. This is attributed to the forming of protective
Al;03 oxide on the surface of Fe-14A1-0.3Y alloy.
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Table 1 Chemical compositions of Fe-aluminide alloys

Comp. Chernical Composition (wi.2¢)

Alloy Fe Al Y
Fe-DAI3Y bal 5 0.3
Fe-10A1-).3Y bal 10 0.3
Fe-14A1).3Y bal 14 0.3

gsoltel HEe RHEY

1.Countar Electrode 2 Working Electrode
2. Refarence Electrode 4 . Capillary
5.Computer 6. Rotating stirrer

Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental condition of the polarization test

Instrurment Garmry DC 105
Electrolyte H:50 solution
00N D3N, 08N, 07 ING
Fe-5A1-03Y
Specimen Fe-T0A1-03Y
Fe-14A1-0.3Y
Surface area of specitnen 1.00m?
Tetrperature Foom temperature(257)
Polatization test Potentiodynarmic polarization test
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Fig. 2 Optical microstructure of Fe-XAl-0.3Y alloys
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Fig. 3 Anodic polarization curves of Fe-3A1-0.3Y(a)
and Fe-14A1-0.3Y(b) alloys in various H;S0,
solution
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Table. 3 Electrochemical parameters of Fe-XAl-0.3Y
alloys derive from polarization curves in
various HzSO, solutions

Parameter Eco Tearr
Alloy (mV) (IDA/CIIIZ}
HAl 553 08
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DAl -020 15
0.3N 10A1 -H4x 14
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Fig. 4 Ecorr and Icorr of Fe-XAl-0.3Y alloys as a
function of various H2804 solutions
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Fig. 5 SEM micrograph of the passive(A) and
transpassive(B) region of Fe-XAl-0.3Y alloys

during polarization in various H;SO, solutions
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