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Synopsis :

Effect of alloying elements on the resistance of ferritic stainless steels to atmospheric
corrosion in coastal environment was evaluated by atmospheric exposure tests and
laboratory corrosion tests. Atmospheric exposure tests showed that pitting corrosion
resulted in rusting and that atmospheric corrosion resistance of the steels increased
with an increase in Cr content and with addition of Mo and/or Cu. Ferritic stainless
steels with higher Cr and Mo contents, such as 30Cr-2Mo steel, were also shown to have
excellent resistance to atmospheric corrosion in coastal environment. Laboratory
corrosion tests showed that Cr and Cu were effective in preventing the generation and
growth of pits respectively, while Mo played a significant role in both processes. From
the results of both atmospheric exposure and laboratory corrosion tests, it was
concluded that steels with pitting potentials higher than the critical values, which
depended on the aggressiveness of environments, exhibited no rusting. These critical
values can be used as one of the criteria for selecting exterior materials of buildings in

various areas.
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Synopsis:

Effect of alloying elements on the resistance of ferritic stainless steels to atmospheric corrosion in coastal environment
was evaluated by atmospheric exposure tests and laboratory corrosion tests. Atmospheric exposure tests showed that
pitting corrosion resulted in rusting and that atmospheric corrosion resistance of the steels increased with an increase ITH!
Cr content and with addition of Mo and/or Cu. Ferritic stainless steels with higher Cr and Mo contents, such as 30Cr-
Mo steel, were also shown to have excellent resistance to atmospheric corrosion in coastal environment. Laboratory
corrosion tests showed that Cr and Cu were effective in preventing the generation and growth of pits respectively, while
Mo played a significant role in hoth processes. From the results of both atmospheric exposure and laboratory corresion
tests, it was concluded that steels with pitting potentials higher than the critical values, which depended on the aggres-
siveness of environments, exhibited no rusting. These critical values can be used as one of the criteria for selecting exterior
materials of buildings in various areas.
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Table 1 Chemical composition ranges of specimens
{mass%)
C N Cr Mo Cu Nb Ti
0.001 0.003 11 0 0 0 0
§ } § § § § §
(.02 .05 30 4.4 0.8 0.5 0.4
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Fig. 1 Schematic diagram of experimental system
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Photo 2 Appearance of specimens after atmospheric corro-
sion test at Oihama coastal area in Chiba for 2
vears {Sample size ; 15em % 10em)
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Fig. 2 Relationship between the rust area after atmospheric
corrosion test for 3 months in Chiba and alloying
elements
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Fig. 3 Geometrical shape of pits observed on the specimens
after 2 vears of atmospheric corrosion test in Chiba

3.1.2 TEMCRIITEETREORER

27 b AT (IR LSERM OIS ES £ D F TR
EOEHAET L 2 eSS N T L 20%, JIHIFEICEE
L7, Fig. 2 I2RERR I MAGOMEY O RBMEY, HEHEE
(2B E Cr, Mo 8 LU Cu 2 RY . Cr oM RIS L ) iR
(LR N 2A, 24%F T Cr DB TEHKEOIHRIELE
FHaTH), 26~30Cr L LARBEESICHILT HHITiTe
WTH b, —H, Mo Cu@iFINEHheibb s L, o THMT
H U, K226 Cr-4 Mo B L1830 Cr-2 Mo 0 5 TEJe#» 4 <
BEHLI v, £, N B LU TioEmLG m#EH LB REIL
i, s C, NEELLEDOBRSTFENPRFARTH L.

Fig. 3 (2L 500 2 (RO BB (4 Lo Bl i
Mo, Cu M8 £55¢, Mo 3 7203 Cu iR, Sz l-<m
LB L ESSGFRL DS, ZHSIEHBRILOBE &4
B MR EH I Labh b,

313 THREERTLERETESETREORE

BB o h) 142, Cr IE R, Mo %2 Cu ilnAfi 24 2 L #M 5
izt ot FOT, SRS EICRET A TR
T A EMT, LARBRBBICHT S Cr, Mo, Cu #iL¥Ea
BRI o TR EERIIN & & SR MR AT E AT 5720 Figo 442
FERMARY ¥ H A ENR IR OMIE F RT, FNENOFRI,

— Bh —

Stain rust area )=
AXACr o) B IMe ab+ o < CuP i+ Const,

. EL O A
= 5 Y O B
ks A A Clm
5 ep=1B-Bo

= & A 2|

£ -4 O

i 0O D‘

H 1 -

A

[Exposure time Gnenth)

Fig. 4 Relationship between the coefficients of multiple
regression equation obtained by atmospheric corro-
sion test in Chiba and exposure time.
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Fig. 6 Spontaneous electrode potential-time (temperature) curves of 20Cr, 20Cr-1Mo and 20Cr-¢.5Cu steels in
20% NaCi+19% Na.Cr.0: 2E.O solution
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Table 2 Results of XPS analysis on the surface of the steels
subjected to active disselution by electro- chemical
polarization {metal/oxide ratio)

Steel Fe Cr Cu Mo
1Cr-0.2Nb-0.01Cu 0.30 (.36 —_— —
20Cr-0.2Nbh-0.01Cu 0.37 0.27 —_— —_—
24Cr-0.2Nb-0.01Cu 0.45 0.44 — —

20Cr-1.9Mo-0.2Nb-0.01Cu | 0.44 0.41  metal only oxide only

20Cr-0.9Mo-0.2Nbh-0.52Cu | 0.26 ——  metai only oxide only

20Cr-0.9Mo-0.2Nb-0,8Cu 0.30 — 5.67  oxide only
20Cr-0.2Nb-0.8Cu 0.27 e 5.75 —
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Fig. 12 Relationship between atmospheric corrosion resist-
ance in Chiba and pitting potential in 3.5% NaCl
aqua solution at 30°C
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