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Effects of Acetic Acid on Pitting Corrosion Acceleration
in Corrosion Tests of Aluminum Alloys

X&E RIT R85 #F—

Yoshiyuki Oya Yoichi Kojima
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Abstract : Effects of CH;COOH on the corrosion behavior for aluminum alloys during accelerated
corrosion tests were investigated. Based upon polarization curves, the dominant cathodic reaction
for pitting corrosion of Al-Zn alloys was reduction of hydrogen ion because their pitting potentials
were less noble, while that of Al-1 mass%Mn alloy, whose pitting potentials were relatively noble,
was reduction of dissolved O,. While the corrosion rate for the Al-Zn alloys were also increased with
the concentration of CH3;COOH, that for Al-1 mass%Mn alloy were independent of the concentration
of CH3COOH. It is indicated that corrosion rate for Al-Zn alloys is related to the concentration of
CHs;COOH added in the solutions. The relation between the corrosion rate and concentration of
CH;COOH were confirmed from immersion tests. The reason for increase in the corrosion rate for
the Al-Zn alloys is due to that CH;COOH acts as a hydrogen ion carrier rather than agent of lowering
pH. The concentration of CH3;COOH is should be standardized but not the pH to increase the
reproducibility of the corrosion tests.
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ThI=T 4 (A) AEBLOZOEGOFEMHREE
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WEINLLEDN SV TIVI =T AEEOMm AT,
FMENZAERT 5 TR REE T B OBRLR I (RN ERE 2 E)
WKLo TRANTBY, ZLOFEMHARBECHBEL 25
B REILREY \X, ANERERZIEAELM A + >~ (C) 12X -
TREBIICHHE SN TRET HILELR EORTBELTDH
Lo EBEABOIZEALE, ZTHLflET ST
FRHETRE EEDLHDTH D, G ERERD
REE D% I, PR LR E D, T AUSHENE & 5%

L 72 BRMERAL KR TH D, BRIEEEER I BV THL
I LD IRES NS, BRI ERBR O RN 2 Btk
& L Tix, SWAAT (Sea Water Acidified Test, ASTM G85-
A3), CASS (Copper Accelerated Acetic Acid Salt Spray,
JIS H 8681), # X UNAASST (Acetic Acid Salt Spray Test,
ASTM G85-A1) 73 5o SWAAT Tid, ANT#K (ASTM
D1141) \ZKEEREZ 10 mL - LRI L, pH=28~3.0&
L7k & vy, % (322K, 1.8ks) B £ UNEH (322
K, 98%RHLL I, 54ks) A7) LT#EDET,
CASS T &, 5%NaCl-100 ppmCu® 7K ¥& i 12 K WE B %
I mL - LYRIL, pH=3 & L 72K % 323 K Tl
#3bo T/, AASSTTIE, 5%NaClKE I KEERE %
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2. RBIE

2.1 BEXREFRBE

PR IIE, LR A RIS T TV I =7 0648
AWz TNSHIIEE, SRS 873K, 10.8 ksdD
WAL, THHEI, 793 KNk, 3.5 mm T CEAM T LE,
EHICEMELEE NERIT 0.5 mm OB & L, RABESL &
LT673 K, 72 ks ®ATWMER L 72, BAALFAGHENE
FeLT, o100 x 10mm® o200 iL, #
DR — P ZEEEEZERCTEEL, d)RH%E
HEmE e L CHEHNSED L) ICHIRES L7, HEm
1%, SICART # 1500 F TN L, miiLil & L C333K -
5%NaOH H1 30 s{ZiE, WA 4+ v kkd, =il - 30%HNO;
W60 siRiE, WA A+ 2 KBS Z RAT - 72, ELHI2
W L 7ze s lifE, A % 1.8 ks BRI P IC H
PRZE L7212, HIREN (Bcor) £ 1 0.33 mV/s DHEFET
WHILCRE L7ze RERE, 7/ — Rl s ey
ENLA, 71V — Fopts il e ke RS Th %,
7272 LEANART [, R~ ORMER Z ARIZITH T
BHEEIELTHB Y, WEXVOSHE % & FEH IR
o720 WENLE1$298, 308, 323B L U353 KTH Ao

£ B OEFHER

Table 1 Chemical compositions of specimens.

(mass %)

Si Fe Cu Mn Zn
Al-1Mn 0.2 0.6 0.1 1.1 0.0
Al-0Zn 0.2 0.6 0.1 0.0 0.0
Al-1Zn 0.2 0.6 0.1 0.0 1.0
Al-2Zn 0.2 0.6 0.1 0.0 2.0

71V — NopmlaiE, Ha (P BEE V756 b Rk
Wl L7z

2.2 BRARBETE
BRI & LT, 218 & F RS2 5 10 x
10 mm? OFRF A YY) L7z, ImTdE, SiCHTH# 1500
TR L, AL IHI5E & W Ui 4 17 > 72 1%,
BRI B L7z BBRIE, 5% T b 4 (NaCl) 7k
B, 5%NaCIRIEWICHERR £ 7213358k (HC) 2L
TpH=3.0IZFF I L 72V, 5%NaClKE W IZ0.1 ~ 10
mL - L' WEBR 2 S I0 L 729 i, 5%NaCluK ¥ i 12 100
mL - L' FERR 2 R0 LFERE - &) 7 A CpH=3.0 234 L
72U, 5%NaCl K2 300 mL - L FEEE 2 730 L KiEg
fbF MY 7 A TpH=3.0IZF% L 72l & vy, KA fl
I, #IE & L 7c. BRIRAEILX, 298, 308, 3238 L ¥
353K CTH D, HIMIL1209.6ks & L7z ikBaRAOREHL,
i - 30%HNO; H17.2 ksiR{E, KEAKEE, HBIE - 7%
) V2% 7 B LB 0.6 ks{RIE, KB AKTEG % H
KATVIB RS & e L7zt HEXZWEL, Kk
Thrd Z & TRIEZROHEMHE S 72 ) OB mE % H il
L7726

3. RRERBLVEE

3.1 EFERRMENZE

5%NaCl KA, 5%NaClKE T IZEERE F 7213 HCl % 7%
L CpH=3.0ZFRE L /- KW O Pt 4 v — Rt
MAERE (a) 12, FAFICHERTR L2 diBank L
T (b) (2R ¥ o WERRIRINE W H Tld Ecorn 2 5 150
mV F TOELHES (dissolved oxygen, DO) &I 2
BT 55 —7 2 )VIEMAER, 150 mVA 5 -350 mV £ T
DO DOYLELEAL, -350 mV A5 -550 mV £ TOKFEA +
> (H) ©KFE (Hy) ~OBRITTGICIBITS 5 —7 = )Vl
HRABAER, -550 mV A5 -850 mV F TO H+ILELEAL, -850
mV T TOK (H,0) DH,NORTILIGENEE T 5 &
EZONDBISASLND Y, HCHRMER T b FEED
KIS & WNEE T 5B AHNEDS, H L E T
EEZONDEMIINLA - m2 T, FEREINEROR 6
A-m?EDFEL DS, BRERMERTIE I ICH
L9 B EITIFBLE S Nz,

Bl &R CEBERFPICBIT 2 A-IMnEEDS Y — F
SR A B 218" T, BELEORENIILD, H #EITK
IBENEE T HEMITIPLE D D A-IMnAEED S EE
I CTA SN L, Pt RIS, BEERRIIAET T OH &
TCERMEEN RO K E V. HCURIMO A EIZ X % Bt
ORI, PtL D HALIMnEEIIBVWTRE Y, I
X, MBI BITAT VIS ASERTDOH V- F
BB, Ptogkiidf I &EMET 2 <, DODEILHIG
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Fig.1 Cathodic polarization curves for Pt obtained in (a)
5%NaCl, 5%NaCl -0.1 mL - L™" HCI and 5%NaCl
-1 mL - L' CH;COOH solutions at 298 K. (b) The
magnified figure for the dotted frame of (a).

5 600 ¢
= -700 |

@ [

3 g

5 -800 |

()] r

< -900 |

2 z

5 1000 |

>

> -1100 |

£ FA-IMn

S -1200 | 298K

S ,

£ -1300 | —5%NaCl

o -1400 [ —5%NaCl-0.1mL:L"HCI, pH3

8 I — 5%NaCl-1 mL:L'CHa COOH, pH3

£ 1500 bt e ol e e NN
& 00001 0001 001 01 1 10 100 1000

Current density/A-m-?

2 298 KM 5%NaClKi&®&, 5%NaClicEFEL % 7= (3 HCI
ZAIL TpH=3.0 ICFA%E L 72298 KD ERFRIZH 1T
3 A-IMN A€ 0 H V — KR ilEhiE

Fig.2 Cathodic polarization curves for Al-1Mn alloy obtained
in 5%NaCl, 5%NaCl - 0.1 mL - L' HCl and 5%NaC""
mL - L' CHsCOOH solutions at 298 K.
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M) %\, 298K, A A VIBEE 1 OBEWIZE VT, pH3.0
& 7% B HCl (pKa = -6°) B X UHERE (pKa = 4.76% ) #E1E1%,
ZNEN, 000l MB L0059 MEFTEINL, 1Y
— FEETHE SN H IE, HCURIER TIZMas 5
OH OHLHIC K YR s b, —T7, BERRRINGEW T
(&, WEEEOILEL - fREEIC X A EERDTE ST BT,
DFD, H L) bIEEERE 298K, 14 VIRE1D
B TIEs8KE) THAET AHERRAH OF v )Y & LT
BNCTHB Y, A BERRINE T B IR HC R E i 2
KEVHHTH S,

Al-1Mn & 4D 5%NaCl 7K FERR 2 380 L 727K i
W7 — R e R3IRT . %7/ — Rl
BT, JLAEDFE - BEICHYST 2 2R EiRD L
AVBE N, ZOBEBMEILEEN Enr) & L7z HEE
WINEIZL 5, Eerldf-660 mV T—ETH > 72, [k
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5N, SRIOFEEEA 4 > OUIEERH T3 % O RE T/
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Ex50
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AL-0Zn B & D Ecore=-715 mVIZ BT 5 71 vV — F S
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Fig.3 Anodic polarization curves for Al-1Mn alloy obtained
in 5%NaCl - CH;COOH solutions at 298 K.
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Fig.4 Polarization curves for Al-Zn alloys obtained in
5%NaCl - 1 mL + L' CH;COOH solutions at 298 K.
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Fig.5 (a) Mass loss dependence on Zn concentration and
(b) CH;COOH concentration after immersion test at
298 K for 1209.6 ks for Al-Zn alloys.
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Fig.6 Polarization curves for Al-0Zn alloy obtained in
5%NaCl - 1 mL + L'' CH;COOH solutions
at 298-353 K.
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Fig.7 Mass loss dependence on CH;COOH concentration
after immersion test at 298-353 K for 1209.6 ks for
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