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Evaluation of Corrosion Failure by Extreme Value

Statistics (Review) By T. SuiATA
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Evaluation Technology of Corrosion Behavior for
Automotive Steel Sheet (Review) By Y. MryosHr
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Passive Film

Surface Composition of Stainless Steel during Active

Dissolution and Passivation By L. OveForD et al.

Anodic segregation of selected alloy constituents is
found by ESCA analysis to occur as a result of active
dissolution and during the passivation of stainless steel
in deaerated acid. The resulting surface composition of
the steel is radically different from the bulk and condi-
tions seem to favour the formation of surface phases of
intermetallic compounds. The resulting surface phases
appear to control the kinetics of active dissolution and
the composition of the passive film. In this respect we
propose that in the more complex stainless steels pas-
sivation may be due to the formation of a duplex kinetic
barrier consisting of an outer oxide based passive film
and an inner intermetallic surface phase having a higher
lattice binding energy than the bulk alloy. This paper
will focus on the influence of anodically segregated Ni,
Mo, and N in a range of austenitic stainless steels ex-
posed to deaerated HCI solutions.

The Passivation of Iron and Iron-Chromium Alleys in
Acid and Neutral Solution By U. KoniG et al.
The pH-dependence of the passivation of Fe, FelOCr
and Fe20Cr was investigated in borate buffer solution

(pH 8.4) and H,SO, (pH 0.3) under potentiostatic con-
ditions. The influence of the pH is due to the
pH-dependence of the potential of the oxide electrode
and the formation of CrO,%~ which results in additional
surface charge. The potential drop within the Helmholtz
layer will be enlarged and a higher corrosion rate takes
place.

In the passive range 0.2V < U<1.2V the layer
properties are independent of pH. The rise of the poten-
tial drop at the phase boundary yields an increase of the
passive corrosion current density.

In the range of transpassive dissolution of Cr (1.2V
< U< 1.7V) the layer dissolution increases with de-
creasing pH. The start of the oxide growth occurs ear-
lier due to a thinning of the initial layer in acid media.
The transpassive Cr-dissolution out of the stationary
oxide film depends upon the transport through the
Fe-oxide matrix. It increases with decreasing pH due to
the higher corrosion of the Fe-oxide and the resulting
greater amount of Cr-ions at the surface.

Passivity of Fe-Ni Base Amorphous Alloys
By M. Janik-czAcHOR
Anodic behavior of amorphous Fe40Ni40B (20-X) PX
alloys with X ranging from O up to 20, in buffered solu-
tions, pH ranging from 4.0 up to 8.4, is reported. Elec-
trochemical measurements give evidence, that P im-
proves ability to passivate and stability of the passive
state of these alloys ; the effect not attributable to a
specific Cr-P interaction in this case. Data concerning
chemical state of passive film constituents, in particular
of these containing phosphorus, are analyzed. A possible
mechanism of P action is discussed.

In Situ Analysis of Passive Films on High Purity Fe-Cr

Alloys Using Ellipsometry and Potential-modulated

Reflection Spectroscopy By N. Hara et al.
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Enhanced Adherence of Al,O; Coating Layer by Concur-
rent S Suppression and TiC Surface Precipitation
By Y. Ikepa et al.
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Localized Corrosion and Passive Film
The Role of Passivating Film in Preventing Slurry Ero-
sion-Corrosion of Austenitic Stainless Steel
By M. MaTsumura et al.

Slurry erosion-corrosion tests were conducted on
type 304 stainless steel in order to investigate whether
the passivating film has any effect of decreasing the
damage to the material. Two environments which con-
trasted with each other were chosen : a slurry consist-
ing of silica sand particles and a 1% sulfuric acid solu-
tion where the passivating film is stable, and a slurry of
the same particles and a 5% hydrochloric acid solution
where it is not.

As a result, the material was damaged at higher ero-
sion-corrosion rates in the environment where the film
was stable than in that in which it was not. Thus, the
ability of the film to decrese the damage appeared to be
denied. Nevertheless, the anodic polarization curve of
the material in the 1% sulfuric acid solution slurry re-
vealed that the passivating film was mechanically broken
by the impact of the particles but it was repaired rapid-
ly enough to inhibit corrosion. Further it was found that
in the 5% hydrochloric acid solution slurry, erosion as
well as corrosion was inhibited by chloride ions
adsorbed on the surface.

Consequently it was concluded that the passivating
film has an ability to inhibit erosion-corrosion damage
to a certain extent through inhibiting corrosion so long
as it is chemically stable in the environment.

Two-~layer Structure and Ion Selectivity of Iron Passive
Film Affecting Pit Generation
By R. NisuiMura et al.
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Estimation Method of Corrosion Resitance
A Ceramic Sensor for Prediction of Hydrogen Attack
By S. Anvo et al.
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A Corrosion Testing Method for Titanium in Nitric Acid
Environments By T. Furuya et al.
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Prediction of Critical Environments for Active-Passive
Transition of Corrosion Resistant Alloys in Sour
Environment By A. Mivasaka et al.
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Corrosion Behavior

The Electrochemistry of SRB Corrosion and Related

Inorganic Phenomena By R. C. NEwMaN et al.

Sulfate-reducing bacteria can cause or influence
corrosion in both carbon (or low-alloy) steels and
stainless steels. The electrochemical reactions and
rate-controlling processes are quite different in these
two cases, the common feature being the catalysis of
anodic dissolution by adsorption of hydrogen sulfide. In
this paper the inorganic background to SRB corrosion
is reviewed, and recent experimental results are de-
scribed. For carbon steel, it is shown that corrosion
occurs at some 100 pA/cm? in uniformly anaerobic con-
ditions with hydrogen evolution on a large surface area
of iron sulfide as the cathodic reaction. Electrochemical
impedance spectroscopy and related techniques are not
always useful in monitoring or understanding this corro-

— N30—



IS1J International

ISU 82y b7—7 FH3F1BS

sion, even when the attack is uniform, owing to effects
introduced by the very large capacitance of the porous
FeS film. Chloride ions and precorrosion help to create
uniform rather than pitting-type attack. For stainless
steel, a special chromium-depleted alloy
(Fe-15Cr-10Ni) has been used to study and enhance
the pitting induced by SRB in Cl™ -containing media.
Catalysis of pitting dissolution by H»S requires a re-
mote O, cathode to be effective ; reduction of sulfur
species such as polysulfide (HS, ) is only barely able
to sustain pitting under the most ideal conditions.
Chloride must be the predominant anion, otherwise pit-
ting is inhibited. A micro-cell arrangement is demons-
trated that enables the stability of SRB-induced corro-
sion in an anaerobic micro-environment to be studied
under conditions of bulk aeration.

The Influence of Chlorination of Saline Environments of
Localized Corrosion of Stainless Steels
By Y. C. Lu et al.

The effects of chlorination on the localized corrosion
of stainless steel in saline environments have been stu-
died by probing the detailed electrochemical environ-
ments within growing pits formed on UNS S30100, us-
ing micro-electrodes to determine the local pH, chlorige
ion concentration and potential.

In chlorinated systems, the reduction of free chlorine
is the major cathodic electrode process. The strong re-
duction tendency of the free chlorine species increases
the free corrosion potential of a steel. A model of
chlorination-enhanced localized corrosion of stainless
steels is proposed, wherein the growth of pits and cre-
vices is influenced by the reduction of chlorine oxidant
stimulated by the low local pH associated with sites of
localized attack.

Effects of a/y Phase Ratio and N Addition on the Corro-
sion Resistance of Si-bearing Duplex Stainless Steel in
Nitric Acid By H. Kanmura et al.
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A Probabilistic Assessment for the Stress Corrosion
Cracking Lifetime of Sensitized 304 Stainless Steel in
Sedium Chloride Solusions By G. Nakayama et al.
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New Corrosion Resisting Materials

High Corrosion Resistance of Amorphous Fe-Cr-P

Alloys By S. VIRTANEN ef al.

Amorphous iron-base alloys typically contain large
amounts of metalloids (B, P, C). The role of the metal-
loids is to facilitate the glass-formation but they very
strongly influence the corrosion behaviour, too. Addi-
tion of phosphorus to iron-chromium alloys modifies: the
passivation mechanism and leads to self-passivation
even in strongly acidic deaerated solutions. A highly
stable chromium oxyhydroxide passive film with signifi-
cant amounts of oxidized phosphorus incorporated is
formed on the surface of the P-containing alloy. The
amorphous alloy Fe-10Cr-13P-7C shows an extremely
high resistance against localized attack in Cl -
containing solutions. This is due to a low pit initiation
rate and a high repassivation ability of the P-containing
alloy.

Corrosion Resistant Bimetallic Pipe Manufactured by
HIP and Hot Extrusion (HHE) Process
By A. Mivasaka et al.
CEEOHBE O 2 L LT HIP+ S (HHE)
FEERRELA. BORAMEAREINICE L VEN D DM
EEDLEMEPORD_EEORELCHD. bot LEE
ZAREA Y PR L COBMMT ORI, WE % 25
BKEZ LA (HIP) 2L - THEMNCEAL TBLZ I
5. FTREBRICL o TRTO L ZOEHM LR L 7214,
ity -—REMFEASRE_EE +EROWHEr 4 X
TRIEL7-. NEM (GbEH) i Ni XEHEAETHY,
NEM (BH) iRt hiinttoBn - SlEReE
MCTHH. HHEETRHEL L THBERNERUINMEL b1
BRY—-2REEELTBY, W ORI EN
DVEEIIHIE L L THERFFEL MR L T/, HHE &
BN ISP E L RL22 2HOMB Y EBMIEST
HLEBbIBLHAEANTETAEAM 2B ETAHIEL
LTCEETH 5.

Low Manganese Corrosion Resistant Steels (Not)
By A. SzuMMER et al.
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