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Synopsis :

Atmospheric corrosion behavior of stainless steels applied to buildings has been studied
through atmospheric corrosion tests, inspection of actual buildings and an exposure test
of building-simulating stand. Results are, as follows: (1) The corrosion of the stainless
steels corresponded to the amount of chloride ion in atmospheric dust on the specimens,
(2) Stainless steels used for eaves corroded more severely than those for the roofs, (3)
The steeper the eaves 2 angle, the more the stainless steel corroded, (4) The amount of
chloride was found to be larger on the eaves than on the roofs and increased as the angle
of the eaves increased, (5) The humidity on the eaves remained at 33 to 75% for a long
time in a day. The humidity (RH33 to 75%) on the eaves accelerates the atmospheric

corrosion.
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Synopsis:

Atmospheric corrosion behavior of stainless steels applied to buildings has been studied through atmospheric corrosion
tests, inspection of actual buildings and an exposure {est of building-simulating stand. Results are, as follows: (1} The cor-
rosion of the stainless steels corresponded to the amount of chloride ion in atmospheric dust on the specimens, (2) Stain-
less steels used for eaves corroded more severely than those for the roofs, (3} The steeper the eaves’ angle, the more the
stainless steel corroded, (4} The amount of chloride was found to be larger on the eaves than on the roofs and increased
as the angle of the eaves increased, (5) The humidity on the eaves remained at 33 to 75% for a long time in a day. The

humidity (RH33 to 75%) on the eaves accelerates the atmospheric corrosion.
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Fig. 1 Exposure test stand for the simulation of roof and eaves
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Fig. 2 Relationship between rating number (S.A.R.N.) and NaCl concentration
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Fig. 3 Change in the rating number (S.ARN.) of specimens as a
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Fig. 4 Change in the average pit depth of specimens as a func
tion of exposure time

FIMECRTILE S > T3, JBIREE, FME 15° L0600 08

DIIBE 6 » HUSRILE S OBEPRAT 3R 4R L 7228, &
FFE 45° LUFFARE 30° (26 4 ALIFE & B ALIE X AN T T 2 i % 4
L7,

LI bR 6 §HEIL MR L 14 5 &, SARN. G- &
LR EORBREN S, RADEES AL LRBLY T LA
. LAE, AMEEARSEY . RBLOF S aMlsRd, 7
OHlE & AR BALOE L EORlE S BIFITIT o 245, SARN.
LRI E LRI REER L O (F U 2o v s T, FER
Hoffd2zr s FIITEELe <, Lard, 8MERAaTHBIE
ERBLELTOMMASH D I 4R L . 10, &2 60° O
WOITHEBAH L > 2 nihi-i,

%ﬁﬂ%lm&wgmmm%%mﬁﬁk%n%hw&yfwmh
HIHTEIC B 5 FIBAH A 4+ > BREOMEE Fig 5105 T,

B THMTHFEEM A A v BILFRET TRy 53— 5mz< $F
RN A AT EFEEY A 0 Bamm L A BRI T
BRI & EORME & LIZME L AN, NEERSEIFTIL L

X 10 *g/dm? 8L T, SARN. K FLCHE Laohibsie
D, R EEEm A A B 075 107g/dm?* £ EIZL T
WD 13> 10 Pg/dm® B TH 1FRAT 545K L T3
BHRAS L, $FECOft Bk A v B3 s <. E510, iy
BERDTHHIEE, NFRIEMA A 808 E{ L-Ta, 2ok
NI, B OO R A A S LT BB £ 0T
TRt A R E N B cEEELILONS, L4
ERENZTHDIEEFHEES I A ehi 8 o015 ka

LTiE, MEESEAE oo 2 & e O TR E 25 4
B CIERA R AL ST TE Y aFmEraTsh 2321

NP S Ty

NI Vol. 30 No. 2 1998

20
gL —O—SARN
8 F & Average pitdepth | 415 &
=
61 %
E ’ I: 4 w0 g
i s 2
(1) F Roof e |‘:€D W4y &

0
0 .25 030 075 100 125 150
Concentration of chlonde (10 ° g/dmr’)

Fig. & Ellect of chloride concentration in the accumulation on
the roof and eaves on atmospheric corrosion

BLERAL
LI b,
hs,

R T & A 2

REAATHHF LTRSS
IO LS D XA

ADBRL TS EELL

f‘-&\‘ M’

34 BREHIVHBOIRERTEHR

FHSHE EURIRBOH S - A A 60° BT A L or
TR E OB A AT 5 Ao, Mld Y L SO0 H
BE 3 5y Hik® 12 [IOBRO 2 GEDIT >0 TERLZ. LR
OHETE, AR C THIUTTEITEEOE AN L 20T, Wil
Z2BHOS HOAERLE LAAE/RLA, Fig. 6129 Ak L0012 )]
PDHSE L= o AR KO 1 ODEERELS LU v 78
ROREELLE 1 DoggEbsm=+, 9H, 12H&8i2. 1A
FEOVTE AT B S MRS I B A T XAt KM
ORI 1~2°C THORBORLITFAE AL A5

= Y T RBEOBEE, RREEFSTIAE RL s,
EIT, 9 ADGRMOGRA 30°C BLLICh 2B I01L, BRSO
B TNONREE DG 50°C KLk A . 1 QOBIRE ToMETE
LIy 35°C THh 7z, JAZT LT, R TILNh T8, £4-4%
Bl ay » TLBBIARBESZLEASRUTHED, T H
OrmPEEACIZET 10°C TH - 7z, MEHLEO L 61, BRSO H
AR TR BIRELM L O AT Ao h, BERESERT
EEFEO AR LTI S BB LTI R LA
DHETFOFERNENLELILRS,

WREEIZ DL, 9 o T, BRI S 75% L Lk A0
TR - A LS A 1800 DIERA S SO 600700 W1 E T
OLEE12~130 T o, 4, FBERSBE LI 800 Wi 5 1500
EOE TR AR AL 33% RUTFIZIE T 4240, $Fab3 i T & M
ES%@MTF@&%AE&B&#utWPHF“,@M%uVﬁ
17:00 815 & 3740 7.00 B E T4H5HEY 14 h xS » 75% L 1 -
Sl b R TIE L TR BT G RIS 75% LS
bletdzsdes, &4, Ul a0 wEh s 16:0001E TOM, KR -
Bl 8 Th MR 33% MV Esd, Bipka ooz
FrL AMOREEEEOMBABREL LRV ITLS
SUS430, SUS304 B EDGEN A 27 0 L AEEIEIZ 00T i
HI5% RHA LSV NHEOBE LN L, HIHE 33-75% o §iE
ECEOLTREEL P T LI LA A EhT0d, F2°7, 14805
FEFERIZEBOTC, AT L 2SR o TR LT LYy 2 b
6 A A RIATREE 33~75% O FMIC & SHERT A HEEi T 5 X PR
RRTEICEAATO R 6h, 12 HTHE I3h B0 I X hhh o
Fro BUEORU O M 5 b BEMEARD Hoos BT AR (3 A R 30
~70% OFH RS T OB RS . SRR L 0

- 44 —



Temperature ("C)

o Steel on rool
LB Sicel on caves (607

1
O Atmosphere around roof
® All]lOﬁ[)hL’fC arm{nd ©avES (iiO")
0
104
F 75| "I/
z %
L / ?f}, /
i %y, 7
¥ 55 Y
5 AAéLthﬂ%
& $W?§
)
2 I v
Q Above roof
® {nder eaves (60°)
L 1 1
1y
0:00 6:00 12:00 18:60 24:00
Time

(a) September

Fig. 6

- ?:-:Tﬁrein;ly-si;uof th:;(_:h]().ride
(@) Na, Cl
{b) Na, Mg, Ca, IfCl b _

Photo 4 Scanning electron micrograph and EDX analysis of the
chloride on type 430 stainless steels exposed for 1y

BOLNAL L RELYTOLERIE I A5 E20N0 35,

MRS 33—~70% ORI TEBLCEVIEDE LTiE, B
BigriEiohs, Tabbt, A NaCl ez MgCl, 4 &
ATE TN, 30°C 128D NaCl ORVHIE o Vil is
75% . MgCl 03 i firEi 33% T& 5 28 R 33-75% 0
FUH i Mg QL 133 EIREE CTITE L . NaCl &850 & LTTFfFd 5.
F 0 RIAESE 30% Mo RO, MO Fr &
i MgCl /RO BIC AT 5 T L AR SR TEH Y, I;d
K5 2o E MgCly i HE & NaCl 858h (P2 L DIEEIE e ik 4
it xurnarErnhsen, HESET Y TLOEONEER
WATREME T 2 -, NERG X UOaLBZEbhe S 4
CNAMEFMATET S22 LA %4 5 /-, Photo 4 (D3¢ £ 5,
SO EE 10um FRIEOHIHSTE ) 2 Ih D E/hE 0 Lum
BLUFOsdRsssh ) &2 6 4T3, The 4 EDX (energy
dispersive Xeray spectrometer) (250 54 5 & 10pm fRHEO
IR @) 12 Na, O Bk ZHLD &R &0 Lam B FORRIERS

AR 257 2 L SR BRI & G ik 113

0 Aimosphere arcund roof
® Altmosphere around eaves (607)

Temperature (<C}
T

Relative humidity (%)

O Above roof
® Under eaves (607)

(100 6:00 12:00
Time

(b} December

18:40 24:410

Change in temperaturc and relative humidity for one day in September and December

() (21d Na, CL LIS Mg, S, Ca ¥ AidEh -, &/, NaCl
GEEAEEE L TREST & &, NaCl &850 il Wl o i »06f
BEan, FouBHEESEC TR EAmL TS, &5
OB R (S Y T A BB TR L AT
AL AT X | FORMIBAE - IRETH 7

PLLon T & n SFERTR#EL ST BUNE, M ST A AV
MENIXIIMAT, AF VL AL o T oA S A AR
SRHE 33~75% OVEIIT & SIS EMEAE L D A, fNdEL
F- NaCl 0% L OIS Mg 4 A » & S OoBe g b (7
filL, BRELEL-ZEELGRS,

X

3.5 BREMBITLAMOEESE

HEMIIE S AT L ABMOGHREEE A SG, TOWMEY
ARE T B AT O RA A BRI T AR AR L Lok > Tt
WEasbarasd, L LAado, iy asissoi By
BUABREEASO R SN AATARES L, KU L
MBI AR S RIIAOEE AL EETS 0, MY
OLSIEREHOBER T A TETHL I Erbd o, Lz
T, 27 2L ZEEMESITEATT SN, ARSI R L
BT N - EME T I D Z LA EA R ETAES L 5 A
OhA, £7- EHOBELS AT UL OB ML TR,
LGS EIIILRT S I L HBTHD .

4 ¥ B

H AR T KA a0 g To B8N M LU [lalll
FREATHA L D 2L — B LEEHRG] AR KA RERAE 1T
Vv A F L AFIEOE A o T eI A 2 L BIZF DT
OEUEEMAEL, LUFORMKE &R,

(1) HABNTONERGENRET 2 6 Rkl Farng

Db B R £ 8 Vol. 30 No. 2 1998



114 BRI 7 7 b 2 B fy 5 & SEfE ik

HHIT LA L L A4, SUS30 I, FE BT
e AETHE Lo Fbiits oo dizad L, e - o
THEAE AT B E D,

SUS447]1 (30%Cr-2%Mo) THiUE, MEmEN T E |
LB L Ol C ORI ATRET S 5,

(2) ERSEMCORENAL S BB TREBEL YT,
ZORIAE LT, kMR o ki 4 R R0 T
E#EIONA,

(3) THRMEE§FO L 2 20 MREAG] 2RO A HBGRBREE
G E, EECOFER I L AR R S e BRI L L
THRELLTOWIEAWHELA., Lbd, FMEARALITIER
7 PR e WY T 2 DA

(4) $ERRSBCH, (PEMhA S Bns, 2oR!

BEEE AR O L FOE S LT HE iR
DR ENSERALE I Y X0 HETTIEMO S EA
AUTEDHARIEHR EL a5 2 RN EL 0B,

(5) BB EWrEoRE AR, BE) 2#86E LW, o
BED 1 NoALEEREL &, BERNFIIDBREL
W A ARIEE 33-75% O H AUFE AT - F

(6) BLLEOSHD 6 BHRGSEE 0ol &0 TEE L R0
RS oA B BLUAT UL ZHIAES
L d DRTHEIE 23~75% 0TI & 2is o Th
LHEELZ LN,

(7) $FREREL OB AR AE LAY, AF L AME M
MT 28B4, L0HERCERARMEZ 0D T EARTETE

g E X W

1) ¥R A8 9 MEE. (1994), 369

2y BRRLC DT LB S O BN,

3 fhaE o ek T 68(1994), 551

)y RGERL. FHE ), Wi M T
654

5 Z7 L AWMTEEARMBERSHK, AF v v AMERIr (A7 1L
A0y faf & OB FRIEGEIR D £ 0 O R LIS

6) FHL W, SRR, SN RER A 1AL, 49(1995), 11

(19923, (@8]

CMH R 44199512,

PG BEE% S B Vol 30 No. 2 1998

T OFEIFE AREH AR 9 EEE, (1994), 363

8) Y. Fujiwara, R. Nemoto, A. Kurimoto, S. Kaneko, S. kiya, and M. QOgaya:
Proc. of Int. Con. on Stainless Steels '91, (1991), 367

9 AR W, HE I MHEEE 44019959, 505

10) A i, TGRS, MEFEH, &Y B 2T L AMORM
B ®, ARG TR, (1995), 176

1)y = XA, DEET, FEREE, ABEN . 2 F 2L 2RO
W &, (T AREMbGE S8R, (199D), 127

—4h —





