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Stability of Inclusions Extracted from 18-8 Stainless Steel and the
Effect of Inclusions on the Corrosion Resistance of the Steel

Synopsis:

Kiyoo Ono and Tomio Kono

Attempts have been made to clarify the chemical and electrochemical properties of inclusions in 18-8 stain-
less steel. To investigate the electrochemical property of inclusions, a method has been developed for mea-
suring the polarization curve of a few mg weight of inclusions extracted from 18-8 stainless steel. The solubi-
lities in water and 39, NaCl solutions and polarization curves in a 3% NaCl solution of the extracted «-MnS
and MnSe containing a few percent of Fe and Cr were investigated.

The sulfides dissolved greatly in aerated hot water and 3% NaCl solutions (pH=4) while the selenides did
not dissolve in aerated boiling water and 3% NaCl solution at pH 2. The polarization curves showed that
the decomposition potential of the selenides was nobler than that of the sulfides. These results show that the

selenides are more stable than the sulfides.

Microscopic observations of 18-8 stainless steels containing sulfides or selenides in a 3%, NaCl solution at
pH 3 showed that the corrosion resistance of the steel containing stable selenides was superior to that of the

steel containing less stable sulfides.
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Table 1. Chemical composition of specimens (%).

Specimen C Si Mn ‘ P S l Cu 1 Ni , Cr ‘ Se
A 0.02 0.88 1.65 0.005 0.183 =0.02 7.36 18.26 l —
B 0.01 0.66 1.43 0.005 0.009 =0.02 8.50 18.31 l 0.21
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Specimen A

Specimen B

Photo. 1. Scanning electron micrographs of
inclusions extracted from specimens

A and B.
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Table 2. Results of EPMA analysis of inclusions
in specimens (%).
Speci-| Cr \ Fe S Se
men
A 56 5 1 38 —
B 40 4 2 2 52
Table 3. Results of chemical analysis of inclusions
extracted from specimens (%).
Speci- ‘
men Mn Cr Fe S Se
A 55 5 3 36 —
B 37 4 2 2 55
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Specimen B

ues

Photo 9. X—ray diffraction patt ns of
extracted from specimens A and B.

NS D R, B 13D LR or.
PLED X S, AEMmHET 18-8 27 LA
OHFNLT 74 FBI OV LVF4 RXEORLE{LEZT
% C LI BRI SEHRESNTE S LML LT
STOT, RETHES 8 UM EDEZAWT, kil
wmolE, BREoFEERfTRS T L.
3.2 NEPOFEEBOREFREDRE

R, HvT7 74K, wLrF A Ko XS kibIESE
NEWE BT OWTH R 2 AE LB EHIE LAY
. Bl Ll L <, RIEmiT OWTIZEEMR LR
Freb e, MERFL, B UTEET 5 ESMEL
Wik L, RALMEESHE L CRERETERELIREL
CHRAT B FEREPRESLTVWS. Larl, Wi
4IRS BEORILI R L E L T5HETHYD, HWH M
HICTEAET B B DS WAEN~, ZhbOHEREE
BT L HEREORL £ R HETH O
F 2 TEEDL IS BONEY ol 2 e 5 75

COWTHET Lic. £ ofREE ShEREMROFR
HoEmgE Fig. 1Ry, A LMENIHTEY — F

WA E B4 v b (20mmXx30mm), RIGRIEERE

eegepeninsasssans ..‘./I"CIUSions
Membrane filter—" U

Glass plate —>

Electroconductive
paint

Glass plate —

Insulating paint =&

Fig. 1. Procedure for preparation of a working

electrode.

Photo 3 X-ray dlﬁ'ractlon pattern of the work—
ing electrode on which MnS inclusions
extracted from specimen A were put.
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Fig. 2. Polarization curves of a-MnS$ in 39,
NaCl solution at 35°C.
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Fig. 3. Effect of potential sweep rate on polari-
zation curves in 39, NaCl solution. The
figures of 15, 30 and 60 indicate
potential sweep rate (mV/ min).
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Fig. 4. Effect of weight of inclusions in measur-
ing polarization curves in 32, NaCl
solution. The figures of 1.0, 0.5 and
0.3 ¢ indicate the weight of samples of
metal tested and the figures of 5, 2.5
and 0.3 mg indicate the weight of in-
clusions extracted from the above samples

respectively.
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Fig. 5. Effect of temperature on dissolution
of extracted inclusions in water.
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Fig. 6. Effect of pH on dissolution of inclusions
in 3% NaCl at room temperature.
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Fig. 7. Polarization curves of a-MnS and MnSe
in 39, NaCl solution at 35°C.
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Photo. 4. X-ray diffraction pattern of residues
after dissolution test in aerated water
at 88°C.
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Immediately after exposure

After 6 hours exposure

After 24 hours exposure

After 48 hours exposure

Specimen A

Specimen B

Photo. 5. Microscopic observations specimens A and B in 39 NaCl of pH 3.

Mn++ L7555, BFFERFRTHEELI Mn*r++270 D,
Mn(OH); & LTHTT 5.

(6) Y774 FHBWIZ VF4 K% & 18-8
AT v UV ARORREE, NEWE S OVERE & Bk
Y, BEELRVFIA FR2EDAT 2 LV AMORTEME
F7 74 FEEDME VENTWS T LMok,

DS, AHRORERE TR S G IRR T
REFRAERFEES LR OBEER LET

X [

1) B. W. WiLpe and J. S. ArMmijo: Corrosion,
23 (1967), p. 208

2) Z. SzKLARSKA, SMIALOSKA, A. SzumMMER and
M. Janik-Czacuor: Br. Corros. J., 5 (1970),
p. 159

— 85 —

3)
4)

5)
6)

7)
8)
9)

10)
11)

12)

13)

ARF F, KEBER, fTETE: ke, 57
(1971), p. 292

Z. SzrLARSKA-SM1ALOskA: Clorrosion, 28
(1972), p. 388

G. KarLBERG: Scand. J. Met., 3 (1974), p. 46
G. S .Exvunp: J. Electrochem. Soc., 121 (1974)
p. 467

i R, BEAEXR: $E M, 60 (1974),

p. 540

MZEAE, AR B, NEEER: BFXEBE¥RE
33 (1969), p. 403

SIHEZE, HEA B BAEBE¥SHm, O
(1966), p. 121

A B e, 22 (1973), p. 359
THM=F: B, Ly, $5 (1966),

p. 934 [EXNE]

HASH LYW ovb¥#EE, (1952), p. 35
(L]

INEFEHE, IRPE R kL, 62 (1976), S630



