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Self-Activation Behavior of Fe-Cr Alloys

J. 8. Park, B. H. Kwon and W. S. Hwang
Department of Metallurgical Engineering, Inha University, Inchon 402-751, Korea

The effect of Cr content as alloying element on the passive-active transition behavior of
Fe-Cr alloys was investigated. Fe-Cr alloys containing less than 13% Cr showed active state in
deaerated 1M H:SO4 aqueous solution at 25°C. However, the activation time from passive state
to active state increased as increasing Cr content, and the alloy containing more than 29% Cr
was not activated and maintained the passive state. The activation time of Fe-Cr alloys in NaCl
solution was increased as increasing pH and decreasing Cl' concentration of soiution. The results
showed that the stability of passive film could be evaluated by the self-activation time from
passive state to active state.

The activation time of the Fe-Cr alloy in NaCl solution was measured by immersion test and
galvanostatatic cathodic reduction test. The activation time decreased as increasing the applied
galvanostatic cathodic current density, and applied cathodic current was consumed for reduction
of passive film during galvanostatic process. The linear relationship was obtained between the

applied cathodic current density and the reciprocal of activation time. From this linear
relationship, two kinetic parameters g, and i, were obtained, which were helpful to evaluate the

stability of passive film.
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Fig. 1. Seif-activation behavior of Fe-25Cr alloy in a 1M
H:S0. solution at 25°C.
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Fig. 2. Seif-activation behaviors of various Fe-Cr alloys in
a 1M H;504 solution.
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Fig. 3. Potential-time curve during self-activation process
of Fe-11Cr alloy in NaCl borate buffer solutions.
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Fig. 4. Self-activation behavior of a Fe-18Cr alloy at
various pH.
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Fig. 5. Potential-time curves during self-activation process

of air-formed oxide film in NaCl borate buffer solution.
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Fig. 6. Plots of applied cathodic curent density, i vs. a

reciprocal of activation time, 1/r for galvanostatic

reduction of passivated Fe-Cr alloy.

Fig. 59 &AAd425E 9 & dol i} U/t
o thall geldtA Fig. 60l dolr}, Fig. 69 A
= % 1/ ¢ Aol AAAFQA FAE UeZ
oo, YelA & ()Y HAAE WXL & F
Aok ety M 7|€712RH g8 UL
2 ANgAAREE & 78 7 o, olg 7
&2 2+z} 049mC - cm°# 130nA - cm 2] QoA
1=

35 U0 T}2 oS} goel B

9459 NaClyxgistd e A7F® it 1/«
¢ #AE Fig. 7o Jehidch

Fig. 7914 NaCls=el Aol ZE A#A7}
Fig. 63 7ol Z A3 AAE Yehlz Yo &
9 dHHezRH 42 FAY BHIEE 4FH F
T A £, AP 7 P2 AL VlErlE u
B 9lof, ole &9 = dFAQC) ¢7t YA
S Jeriz Aok

Fig. 82 Fig. 79 Z2te] F49 71&7¢ 34
S2XE g% & T8k, °& NaClel Fxo o
sted 2@ Aolth. NaClyewsiel #zglol

200

®m 35% NaCl
100 ® 2 % NaCl
A 15% NaCl
Loy v
§ of
=+ 100 |
-200
-300 " 1 N N 1 N i " n
0 1 2 3 4 5 6 7 8 g 10

v (10" sec’)
Fig. 7. Plots of i vs. 1/r for galvanostatic reduction

of Fe-Cr alloy in various NaCl borate buffer solutions at
25°C.
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