m19¥ W2H PEHEMSB ¥R Vol. 19, No. 2
1999 £ 4 A JOURNAL OF CHINESE SOCIETY FOR CORROSION AND PROTECTION Apr., 1999

P B & h 8 {3 5 )
LY12CZ %Eéﬁﬁ@%mﬁﬁ

#wELS F K AR HEZ KRA

(AFMEMRXFHHRMAFEIALR LT 100083)

WE TR T LY120Z B4 4% EXCO ¥ 19 5 A i e A 1 58 K B 1 5 B2 B 12 960 B ] 19 28 4L
XER. HREW, LY12CZ BEL%E EXCO BBH B M bzsh ¥ TR E: BEa,
BORRER, HRMEIEORBETYE,; BREN, BORBRHR, W %#E 4 b
WEERER. HARMBEMELLGTT-IMEEEANSE, BEWHARMBAIMERAN
Bl R TG B B NS MY G o A B R BT (B K T R R R . B R
Al AR RN N RR, Hid ARG N, VT K DR B, AT BB
HREHMAEMN LY12CZ 84427 EXCO BRP M RmMmEith.

XA BRWEBL, BeE, AWM, BN

1 &l

il

MFRERBBANBRBALRE, KNS T ERETRAKMBEAE, HH#
ABRBBEERFERBEALNERBAGEERLEAEN. B2, BARMEEONRR
Y, MAXR —MEEFERRNTE, ATIRLEEHR, SEOLTHAMGE, —&¥
HURTEAEHE | A TR LY12CZ 84 &7 EXCO 5 i 5 A B b 3t B 7
BEMBUMBREENEAXE. ZREY, HEREEENNXR, Bl AR RERAHM
B, WDUHER B AR A, AT SRS A BB BN LY12CZ 484 £ 7% EXCO ¥l i
5 AR

2 XB

2.1 FREWmAE

¥H LY12CZ &£ MEAXRMN, AR Y H 5Smmx40mmx5mm, & RGN F
EREEENEEE. MHESRITHRU T IBE#THLE,
2.2 EXCO %

1998-05-18 WcE] 1998-08-24 W Bl £ i 7%



96 B o5 B R 19 %

EXCO LR & —#ESH FHEEMBEL (AL-Mg-Cu £ Al-Mg-Cu-Zn REEBE4E) MimE
BPhSER 78, ¥ HB5455 iR 1T EXCO R, BESLENMIELME R, sBRHEAH
%3h, 6h, 13h, 24h . 36h, 48h, 72h. 96h . 120h, 144h . 168h . 192h . 216h . 240h,

BARAREOFTRE 64, A EXCO BB NRAM®FEER, URIEAREH —.
2.3 BRMARGHEN
Dbt RkeEBRASHER AP EEREFEERNBERAAMAFERRRE

BRI ERMmAL, RIRMERZRAAES R TERDEE B0l 5B E maLe N
ARG MM A RmRaRAedE.

24 BHiFEmoonNE

BRMBUMBERE, EHRAFLEEETRAREREK T MEHLERK 4 4 15mm K
X, AFEMBHARE. HREAMBELSE, 4508 150% | 360% . 600% KB
A 800% SHBEAKKITE, REMAH RSB, DURRE K b BP Ik 50 W 4 4 &
I, F XJZ-6 2440 B BEE MR 8 A & AR R B 48 1 5 Dl DX 398 B 58 K U6 Pl 2R

25 BAXBMREMER

HTHLAGTEMBHNBARMRERAMIEMAERE, XTARBETITHT
BAALYI2CZ BASERHBXBMBRE. RIOXBLEFIEH, LYI2CZHEEGE841K
BROBRABMRERMNESSH, B, WRKS% WEGFE, TH Q1) ANE ELRTHRS
BEWBRABMEES .

D, = p+1.650 1)

A Dr: BARBOB ARG (BEE 95%); p: B REIARME BN HRAR
MEBERFHE; oo BRRTE, c RHEMENFA.

3 XBERSIIiL

3.1 LY12CZ A& & EXCO RE TRz h ¥
HTRMRAHENERARYE, EREAPNFTARNEREREATEHER. 2 THER

BXRBET O TEMG T FITAENBRARMEE. RIAMTRLSRIEN, LYI12CZ&H

BEFTEABNBABMRERBAESS N, MENRERFEHD 5%, TH (2) A F14

B A 8K R 1 R E B R 1 48 R AT R At 1
D g =D-1058 .

Dhm=D—1.055 (2)
A [D gD gl FATRBER KR oo E M BEX R (BFHE 95%); D: F47
REBKBHEENEYE; S SPRIZ 42 IR, 2= ﬁzﬂ:(Di -DY¥S £ S*

i=1
EFF; n FITRBENAE, TEBREANE, n=6.

Q) ANEREANFTRAENB A BMBRERTXEAMGT, RBAHESE, TR
LY12CZ B4 & #E EXCO BR TR A RMREEBRMEAMZEALXER, LE1.



2 WHEAS: HERWEAHENLYI2CZ 8420 RMAG 97

1600

g- 1200
- Fig.1 Time dependence of maximum corro-

sion depth (Dmax), LY12CZ aluminum alloy

in EXCO solution 1: average value,

Qi 800
400

N e aia 2: lower limit, 3: upper limit
0 48 96 144 192 240 288
t ,h

B Lok, % 1R TATRR B AR P MR, TRRETILNR AR M
B M2 RRERKATR (D ) WER, WA RBEXEER (D, ) WEK, B2

s 3 FEENXERSBEEREN S% WEFXE, PEAFREEEZXE LOBEERY
95% .

MAE 1T LiEH, LY12CZ 84 &7 EXCO ¥+ 8 Mt 3 & b ar DL 4 s s A B
Br. LA K Dh U BE 6 3R AL R B R i R R BE B, B M RTIH (T 6h) B pE BE X T8
J& 38 (6h LUT) B 0 B, B AT R o3 HE R BRH AN B, T8RN REX
ERZER. A8/ ZRIEX LY12CZ 884 £ £ EXCO B+ B /5 M 0 248 (6h< t <240h)
HITRHERE, TR

D=228.0+5.2t 2% R ¥ R=0.99515 3)

AP D HBABRURERZRRZNOBMBGEE, B4 pm; ¢ BYEKNE, B4 h(6h<
t <240h) .

() AMLHEARXFREOY 099515, XIRNRBENBRAXRMRE D SRENM ¢ M&#
HXHEBE. BTN, LY12CZ & &% EXCO BB+ RMLE R0 B3 71 %38 4L
MR LR AR AR

3.2 LY12CZ 82 &% EXCO RAMhAMMa TNk
MELEREEARRRENOE QRO £R (2) RS 0 PATRE AR TR EN
X /8] £ 3t 2 R
E TR ™ E -1.058
: E,g=E+1055 (4)
R E: PARBARMEMMTHE S S* REE O WHKItR, =
LY (D:-D)?s & S WEFY;: n PARBENAIK, MTFEBEEH, n=6.

=1

B (4) RASHA BN AHE R EREEE 0P HERNBFERA (B (0.F | g Bt
MR, WA LY120Z 434 & RAE EXCO MMl & i iy B B LY I 9 5 4L % 5,
i 2 B . |

B2, W1 RPATRRE AR T I S, BB AT L6 R A 4
sk 2 REAKE (RAKEN 95%) FROER, tk 3 RARKEEROELE, Wtk 2 Al
3 BTG X MR B A B0 95% M RA XM, B e 7 9 K R b B 95%



98 B 5 B 4 19 %

620
Vo)
[<5)
@ 640
E L Fig.2 Time dependence of free corrosion
« -660 potential (E), LY12CZ aluminum alloy in
480 i EXCO solution 1: average value,

v e A pr— A A - : R . : . .t
0 48 9 144 192 240 2: lower limit, 3: upper limi

M 2%H, LY12CZ 544 %E EXCO BT REN, XARMBURELLRH T —15%
ERANEE. BEMTHE R RuERBHNETTWES, RBXEER A %M EAER RN T
A8, ARBEEFARMMEUMER AN EHRARR, TUEFHEXEEFRH XK. B
g, A (5) AX LY12CZ B4 &REEMH B W #THa, S2E (6) X!

E=Eo+A-exp[- (—t—‘B—tQ] (5)

(t — 13.55)
=] (t>13b) (6)

A B AR BARMEL, B4 mV(SCE); t: B¥EE, BArh; B, A, B, to: -4
Bl 5 & 3K

3.3 LY12CZ &€ # EXCO RBFPARMB U SBXBMRENEXR
# (3) A #n (6) ABXL KM, WH LY12CZ 54 €% EXCO BT B RXBMERS A
G 4 e A B9 X BN R R

D = 298.5 + 273.5Ln|

E = —677.1 + 47.6exp|—

47.6
Et 6771
X4 D: ABRKXRHMEERE RN R, B4 um; E: LR B K HB A, B4 mV(SCE);t:
BMLEE, Hfrh. |
34 HARMBMNHENLYI2CZBEENBXRMRE

BB () XFTRILHABMBAL SR AMMEENTNRXR, TLLHNBKE K mEq
BN LYI2CZRASZE EXCO BRTHIBRAMMBEE. M. WA “604” 5 LYI2CZ B4
S RPN B KPR AL 4 -671mV(SCE), g (7) SR Hf D=860pum, B it #: 3 34 B K J§ ot vt JiE
2% 860um, LERMB MR RXRBMEEN 932um, HXFREHN 7.7% . Xin: WH “304” 5
LY12CZ A &AM B MM fr b -665mV(SCE), #1 (7) X*it+ ¥ iy D=673um, E N
HEBABMBERELAN 673um, 325 M 6B K B o8B 4 657um, MXHRZERN 2.4% .

BRRR, BIE () KENHOBARMEEOHEXRE—BE 10% LA, BiterLHA
A, EE AR R, WL BB BN LY12CZ 484 & 74 EXCO ¥ b 1) 8 bh
Wt EE.

4 Hig

(13h < t < 240h) )

1) LY12CZ 45 & & 7 EXCO BT R Mz hERBRW A AR B, BEWHNE
PR RBR, ERMsINENRARERNE; BREHMME RIS, W3 EiEoihe
W,



2| MRS HARMBABN LY12CZ 84 € KR B 6 99

2) LY12CZ 484 &% EXCO BT ARMB M EHER T M EESRHTE.
BHRAMABMBAEREDS; B/E A KA 3 et [ 1 2 AU R o
1.

3) BT LYI2CZ E A4S EEXCO BBPHBXBHMERES A MM B NXR
(13h< t <240h i) , N A BB R A O W B, LA HEG TN LY12CZ 484 £ 7 EXCO
b B B B 4

8 £ x W

1 Muto I, Sato E, Ito S. ASTM STP 1194, Philadelphia: 1994. 382

2 Macdonald D D, Urquidi-Macdonald M, Lolcama J. ASTM STP 1194, Philadelphia: 1994. 355

3 Staehle R W. ASTM STP 1194, Philadephia: 1994. 3

4 Sridhar N, Cragnolino G A, Wlton J C, Dunn D. ASTM STP 1194, Philadephia: 1994. 204

5 Silverman D C, Carrico J E. Corrosion, 1988, 44(5): 280

6 Wk, LY12CZ f1 7075T7351 45 & & W A ol 5 v BUN 8R4 (L 283, b5 ERMEM K
A%, 1998

APPLICATION OF FREE CORROSION POTENTIAL TO PREDICT
CORROSION DAMAGE OF LY12CZ ALUMINUM ALLOY

XIE Wei-jie LIDi HU Yan-ling GUO Bao-lan ZHANG lJian-zhou
(Department of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics,

Beijing 1000883)

ABSTRACT

Maximum corrosion depth measurement can evaluate corrosion damage of aluminum alloy precisely.
Unfortunately, this kind of method is destructive. To find a non-destructive and in situ method which can
be used as practical and accelerated corrosion test, an electrochemical method—free corrosion potential
measurement was developed. EXCO test was carried out according to HB 5455 standard. Free corrosion
potential and maximum corrosion depth of LY12CZ aluminum alloy were measured. The kinetics law of
the aluminum alloy corroded in EXCO solution can be divided into two segments. In the earlier stage its
corrosion rate is faster while in the later stage it becomes slower and keeps constant. Free corrosion potential
of the alloy increases with immersion time at first, and then decreases exponentially. The relationships
between free corrosion potential and maximum corrosion depth of the aluminum alloy was established.
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Where D is the maximum corrosion depth, E is the free corrosion potential and ¢ is immersion time. Thus
by measuring the free corrosion potential of LY12CZ aluminum alloy, the maximum corrosion depth can

be evaluated and its corrosion damage can-be predicted.
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