FIVIZLDBREODEIEHL ZD5

The Fundamentals of Corrosion of Aluminum V

X&E RIT

Yoshiyuki Oya

R85 #F—

Yoichi Kojima

1. FLC&IC

BlI% L2040 TR EHUE (A HER) (2l
Vb B Yo7, BERBIZOWT, WXk E
WZIFHL) BTSN AL s, EREAMOM
LDENC ENE R 72, ERBHKICIE, HARIZE
% (Japanese Industrial Standards : JIS), EIEZ#EAL
¥#E (International Organization for Standardization :
ISO), KEFEFRER % (American Society for Testing
and Materials : ASTM) % & O#EFHIEB L N Z Do
FHRIZED2bD, SHITEFRMORE - AR X
DMBEBED D Do HEREN - T RICIE U T, 2R,
RHZERER, EhE R, A 7 VR EoE
B, AR, mBEEH RIS ESIETH S,
FROBCELOERIIHD, INLBAERBOES -
VEHIZOWTIIARTECOMY R L 2#ITH L LT, #
Tl L O 1 7 VERBRIC B 2 8 BRI
DWTERTLIET, Bl LZO5%HHITFEETW
72724

2. (BEERFRIRE

IRV & FHAHREE (relative humidity : RH) 3 X ON&E
B —EOFRIRIET 5 &, FAREIET L2 F T
K (Hp0) OWIL S L IXZEFEDHE 252 T F1if i
FE AP L 72 RH 2 PHA & K & O HoO O 755
LWEBRETH D, I 5I1FZ OFHEE B0
T=5 % HWTEHE L7z, Hfk)r Y 74 (NaCD) B &
O b~ 7 4 > & (MgCly) (2RI % RH L3R/ 1 4
> (Cl7) IREE & O P IMRY), S 51225 ICM- THE
BT VI =7 4 (AICI) (IS B 9 4 [ B4R % X 1
IR To FECl-EEDOINSHEBOEITREL BV
A, HEICEENLMgCL® T VI =7 A (AD AED
FALNIZIRAME S 5 AICI IZE AR E <, NaCl& b b
ERHFE THESEE L W ED95 05, 7272 L AICI3 KA

BT 2 MR OBNZN T — & DS 47255, K
REEOZNGY. DOy EEE V72728, RHI0% L
T IR TR L7z FEBRIZ MgCly B £ O AICI KA1
DK% RH35% IR L2 & 25, MgClo it LT

b AICI3 (L #If#E9°, 40% T AICI3 b i#ifiE L 720 AICI3D
T RIAR IR OB L D b MgClalZitwvZ & 127% b,

FERIZ X o TRO72NaClKERIZE 3% RH & NaCl
WL DB0TCIZ BT 2 PR %2, K1IRLZEE
12X B 25CICBITARHBEMRY & EBICR2ITTRT, I
SERORERGHIIREC 2L, o2 LIidiERIcEs
WTHEREINTWEY, MIBIUR2IIR L%
2o, MEREESHE L&, ToNEERELE
RHFFHS T CHEAWAK L TTELZKEDE S & DR
LETHTE %, NaClIcF$ A RFHEMA R ZR3ITRT,
M DRI DN TILERT 5,

JIS H 8502 12 HIMEAL ST A I AaBr 2 &1 1R
Fo RIFC) D) Ol PHIEKEZE Y 1 7 VB ik
T, (7] 35T - 5%NaClKEHERE - 2 h— [# 1]
60C - RH 20~ 30% %% - 4 h — [#%i4] 50°C - RH 95% LA
FEBFE-2h, #RVET. CORBEEORESL LD
RHICEHT2b0%E4 (a) BLO(b) IZENEIUR T,
COLZORAMNBEBROCI-EEB L UOKFE S %K1
~3IR L7 R A W CR®, K4 (o) BLD
(DIZFNZBIRT 7272 L2 2T, R BITE
I AR IET D, BRI AR A 1 A
MWTE D, BLOWEBEDOKEE S OEHEIX100 um?
(100 g/m2) & L7z, 5%NaClME#H 1 100 g¢/m2iZ, NaCl
5 #ES5 g/m2 IS4 T %, 3P OHH;IEZ D NaClft
FEICHTAERHICBIT L KBEES 2R, K4(d)i2
BZINSDMEE GV, ZOREBRIZBIT 2R EEOA
ERDIREL EIZROEBY Th b,

46 Furukawa-Sky Review No.6 2010



7 I

1

ZOLDBEREDBIREL ZTD5

Cl- #FE (mol/kg—H-z0)

NaC liZ2E (%)

X2

Fig.2

20
- 250
15
- MgCl»
"o DN
10 AICE*ay
...
- )
NaCl
5
| | | | |
% 20 40 60 80 100

HREE (%)

NaCl3), MgCl.3 & L UAICIsDEKBRICET S
25CICH I 2EIMEEE CIEEEDRAFZHNT — &
(CED CEHEIC &L % FERaEk

Equilibrium relationships calculated based upon

the thermodynamic data between relative humidity
and molality of chloride ion for aqueous solutions of
NaCl3), MgCl»3) and AICI3 at 25C.
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Relationships between surface NaCl amount and
water film thickness under the atmosphere of
76-95%RH at 25°C.
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Fig.4 Standardized conditions in terms of temperature (a)
and relative humidity (b) for JIS H 8502 neutral
salt spray cyclic corrosion test, equilibrium Cl-
concentration (c) and water film thickness (d) for
NaCl solution, and pitting potentials for Al alloys in
the NaCl solutions with the concentrations (e) .
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*1 JIS H 8502 TR LT h TV 3 (B EERHER
Table 1 Accelerated corrosion tests standardized in
JIS H 8502.
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Fig.5 NaCl concentration dependence of pitting potential
for Al-1%Mn-1%Cu, Al-1%Mn and
Al-1%Mn-2%Zn alloys.
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Fig.6 Tomashov' s model'® for corrosion rate under
water film (a), film thickness dependence of
limiting current density for dissolved oxygen
reduction’4). 15) and corrosion rates for carbon
steel, iron16—20) and aluminum alloys 23)—28) (b) .
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