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Effect of Potential of Passivation Treatment on
the Stability of Passive Stainless Steel
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Abstract

Oxidation of passivated stainless steel in dry oxygen of 10 mm Hg in a temperature
range of 405-474°C was studied and compared with the self activation of passivated stain-
less steel in 30% sulphuric acid saturated with nitrogen at 70°C.

The specimens passivated at a potential exceeding 0.4 V (refer to s.c.e.) in 1 N H,SO,
at 25°C .exhibited a remarkable resistance to oxidation at each temperature examined.

It was observed that specimens passivated at 0.0 V for 60 min. also showed a resist-
ance to oxidation, but in the case of a prolonged passivation of 1000 min. at the same
potential the surface changed to an active state resulting in an increase of the weight
gain due to oxidation. The most active surface was obtained in the case of passivation
at 04 V.

A critical potential around 0.4 V is found on the curve of selfactivation time against
potentials.

The reactivity of the surface to dry oxidation and ‘the stability against corrosion in
acid solutions were compared with the behaviour of bound water in the passive film and
the structure of the passive film was discussed.
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YREDERL (—0.38V) &ic - TKFEFRETHCEL T CORMAZNEL 1,

3. R B A

Fig.1 &R\ T, 60 5HARBEBILL o34 1000 5B L s oEalnEs, €
DN BRECABETE LT U TR L Az, ANEIEE(LRFRET 1000 7, B (LIREE 438°, EA (LA 1000 4
N TORER A Fig. 2 iR L7z,

Fig. LB /e L 5w, EEMNIBERERECSVWTERE—EDOBEMEFEELRL T
B, BHEOTHHDIT0~01IV TR TEMEHEEO D A2, 04V IZR W TRLEMbEh
Bk bi, ELLCEMABRC /D EBOBLINEL /A THH, 04V ILBITS
AR 01V, KLU 0IVDEIL bRT2~4 EDfErRL T3,



A7V AROT R H T 5T R AT E O 3 167

60 min. PASSIVATION =O= 474C
gk —0— 438C
-®= 405°C
7L |
o~ 6 - -
s
o
2
51 / 7
% pis Ve T 4 o B
ZN
3 —0" /NN
TS N
]
= N ® o
L 2
/:/ \/ Y
2k i
1t 8
®
0 1 | ) 1 1
~g+ 0z 04 06 08
POTENTIAL (V. vs. SCE)
Fig. 1. Weight gain of possivated stainless steels
in oxygen vs. passivation potentials.
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Fig. 2. Weight gain of passivated stainless steels

in oxygen vs. passivation potentials.
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Fig. 3. Relation between inverse of
temperature and weight gain
of passivated stainless steels
in oxygen after 1000 min.
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Fig. 6. Potential decay curves of passive
in 30% H,S0,
saturated with nitrogen gas at
70°C. Steel specimens were pas-
sivated at various potentials in 1
N H,SO, saturated with nitrogen

potential (V. vs. SCE)
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Potential decay curves of passive
stainless steels in 30% H,SOq
saturated with nitrogen gas at
70°C. Steel specimens were pas-
sivated at various potentials.for
1000 minutes in 1 N H,SOy satu-
rated with ntrogen gas at 20°C.
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Fig. 8. Time of activation (r4) determiined from
potential decay curves against anodic
potential and time of passivation {rp).
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Fig. 9. Polarization curve and amount of charge accumulated when
specimen was polarized for 60 min.
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