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Abstract : Corrosion behavior of an Al-Cu-Li-Zr alloy containing Sc aged at different regimes was investi-
gated. The results show that intergranular corrosion and exfoliation corrosion of Al-Cu-Li-Zr alloy contai-
ning Sc were accelerated with increasing the aging temperature for each T6 state or with prolonging the ag-
ing time at 160°C ,which were in accord with the results of polarization tests in EXCO solution. The T,

phase and PFZ,as the anodes of the alloy,are the key factors, responsible to the corrosion behavior of the
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alloy.
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Table 1 Ageing treatments of alloy

ageing 130C 190C 160°C 160°C 160°C
treatments /50 h /5h /24 h /40 h /50 h

remark T-LA T-HA T-UA T-PA T-OA
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Fig. 1 Polarization curves of alloys aged at
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Fig. 2 Polarization curves of alloys aged for different time

Table 2 Corrosion parameters of
alloys after different ageing treatments

ageing corrosion potencial  corrosion current corrosion rate

treatments E..,V I x107% A /em? V., mm/a
T-1A -0.70224 1.7692 1.9324
T-PA -0.71339 2.2559 2. 4639
T-HA -0.71549 3. 1801 3.4733
T-UA -0. 69924 1.7079 1. 8653
T-0A -0.73117 4. 4268 4, 8349

Table 3 Intergranular corossion depth of
alloys after different ageing treatments

heat treatment T-LA T-PA T-HA T-UA T-0A
100.18 138.08 88.80 137.50

maximum depth, um  84. 04
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Fig. 3 Optical microstructures of intergranular corossion of alloys aged at different tempratures
(a)T-LA,(b)T-PA,(c) T-HA,(d)T-UA, (e) T-OA
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Fig. 4 Representative corrosion morphology of alloys in EXCO solution
(a) T-LA,immersed for 12 h,(b) T-LA,35 h,(¢)T-PA,24 h ,(d)T-HA ,24 h,(e)T-UA,24 h,(f)T-0OA,24 h
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Fig. 5 TEM microstructures of alloys aged by different conditions
(a,b)T-LA,(c,d)T-PA, (e,f) T-HA, (g,h) T-UA, (i,j ) T-OA
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Table 4 Exfoliation corrosion ratings of alloys

ageing treatment T-LA T-PA T-HA T-UA T-0A
exfoliation corrosion ratings p EB EC EA EC

JERER BB R B ARE R 24 h FRA T HE
MRIVE (B 4c) ;190CHE 5 h AL RHES h jFRtH I
“BEL R 24 h R RAET BB R RITEE i, BE B E
WBZEATRZHENE(E 4d).

AR BE R 160°C B, B 280 [R] B 8] 9 & & 76 EXCO ¥
PR 24 h, B R REERIEH A e, B 4e FIE 4f 7
/N T AR WA AT LUE i, 78 EXCO VR P2 i@ i, R Ed
HORASBE B RIUN CRIE I, B B R SR
HEMAFE (B de) BRI R R RZEEAR FFEER
THRVEI S, R L% h A2 B b R B 3RS ™ E (B
4de) 5 SUERTRL ELER i B ROCIR ASRR % A0 75 158 1ok R B U S A5
BORmE RERERVE, BT RET W=
FiFEE (E 4). # IR ASTM G34-2001 FEG AR & RS
B Tk = MRS MR AT PR, S R LR 4.

SAE 4 FE 4 T LUEE R R R R0R E g S A 4
FA T iR AR B /N AN : 190°C/5 b > 160°C/40 h >
130°C/50 h;160°C B A [F] i 5] 46 4 Fr) J ok SRR ek ALK 1)
ANBRRAR < o B > B AR > AR B AR X5 R IR ol
A ks A —

2.4 Bt &4 TEM ALRI% 0

AFRBHREEE M TEM BHHRME 5 fin. HE S
A0, T, MREE PR FEIRRM, AR RS KNS
EWE T, MM EH, BHESHAMEHRAR. K IR
(130°C/50 h) &4, T, MBS, JEAZ (E 5a.b);
FRRIERTRL(190°C/5 h) &4, T, AR, IF BB KEAR
S ARDT (B Se.f) ;160°C IR 2475 (160°C /40 h) , & 417
HRBYI/NRBI AR T, M, 5 F R WF 8 AT (B Se.
d) ;160°C REFRAS (160°C /24 h) , & & ANTE & FabHr i 2
T, A, S P L3 F ¥ (& 5g.h) 5160°C 53 B 345 (160°C/50
h) &4 T, B K, B & FH H T4 48, PFZ d 5 58
(B 5i.)). WM EEE SR MREWBERA P ERAT
—F 2R R IR SRR S AR T (B
5b) ,BEMEEAH R T N AL (S, Zr,) B E
8'/ALy (Sc, _,Zr,) 54 A0, BLIEE B 348 (8] (9 28 4 5K DL BA (8.
k.

3 gat5itie

SEI A 4 P PR SO S PR (B o A JBE o A S AR, BBV
SRR RO AR, 5 Bk I BE A0 B R [R] 2 A . R
R B2 A 250 1B S [/, 54 H S A G i TR 35 0 At A
W, TS| 2 & & B AT A AR L. BB S AME T
2195A1-Li &4 T, AHA PFZ 7E 5 8] /i fh A B P i 77 B
ALor 5N -0.77 VA1 -0.78 V, ENTEA BET o (Al) ik
HITTBERRAL(Z - 0.62 V), Fk, 7 BB A B, T,
HEAN PFZ ER AT LAVESR FIAR AR, 5 (AL [ 7 B A REJES I ot

FL, ZE R U R VA . KR SRR SR N, B &
Ty AT D, i 5t T, LI Il P R 5 280 B 7 80 B0
BT EE R, A& PR T, MEREIHSZHH, 541 )R
R o B T K 5 5 TR A B A, AN T, AR R
R, T LS AL s B FE R PRZ, 86 4 B4 i T M BB —
$ TR

TEFHIR Al-Cu-Li R4 LA & (8] 5 1y 435 1IE # J6 b AL 28
Bt FEEEBI R EEAS DL A — P A R G R AL
G, ALLE B &SR LA B T 5 Cu tHRI S
2 R B A k) R 5 5 — R AU«
FAL PFZ SR & 5 09RO B S v ™' 25 | % 1)
B FERR. AL & STER MY, T, AP TE
HEILR Li RIEBALA IR, RIERARATT(RA ALCu KR
THCH) AR IE  fEBE PFZ B BIAR 75 , PFZ 75 iR B — 8
BEJE BRI T, MDUCREEFE EXCO ¥R P B BT IR . X1
AR AT, T, ARAN PFZ 78 i it 72 P A 9k 2 BRI AR A
TR, Hoh R B BV, R B 9IS 9 Cu (98 AR,
HERL Cu®* BT, 1T Cu &L SR AL E R IE , BT ATE SR
M AR X AL B IR AT, A R 7R T 2
B, Co MR R X — B (& &, SBUR i #
LRIt St 3 .

AT #H—S RIS & S BT NI A, RATHS T
X GHRATAH AR B IR AR A (160°C 5T 23S ) SR IT R
RIFERAL R k™= 21, F PR AT DL 8 21 @R AR, X%
A EMACRIB =847 X ST (B 6). IE 6 7]
HILX SHRAT I T AP BR R IR PO SRR I 5, B AP TE Cu B
=AM ST , LB R B AT 5 15 BE RN 55, A A B T,
BRI 06 , T JB8 ok T P 528 S5 P 5 B P U T LA 3 T,
HXRWT T, RSB R RET 2.

S WREE ) i 30 ¥ TR et S5 0 R 5 ) R o PR R R R
B, HE AR AE R B 1 &R 5 J , 7 V(I 280N 3 i 0CER
ST, f&mfLLRF EaMERERN T, AHL,7E T, 5
WEIE H B PRZ, TR AR T I & 5 I8 o A R WO SE 18 , 4 7E i SR A
7 A B TG o 7 0 A AR I T, b D L L 7 A AT
J ERRE G SR, R AR E . B, X T AR 5
BORAS , R ok -55 s (5] o A AL AR — 3K

A

AAl
30+ oCu
i)
Sa5¢
Q
(8]
S 20
*
>15¢
2
210+
£
5.

% 20 30 40 50 60 70 80
26,deg.

Fig. 6 XRD pattern of alloy after

exfoliation corrosion
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