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INFL UENCE OF CERIUM AND AGING PROCESSON
EXFOL IATION CORROSION OF ALUMINUM - LITHIUM ALLOYS

YAN Weidong,FEI Jingyin ,QIAO Xinli ,QIN Xiongpu,L IU Lin
(Northwest Polytechnical University, Xi’ an 710072)

ABSTRACT The influence of cerium element ,aging process and depletion layer existing on the sur-
face of Al - Li aloy on the exfoliation corroson of 2090 Al - Li aloy has been investigated. The results
show that the exfoliation corrosgon redstance of the aloy can be improved by cerium addition in 2090

dloy ,but too much addition of cerium is harmful ; as the exfoliation corroson res stance relates closaly

to the precipitation of T1 phase during aging process,the exfoliation corrodon susceptibility of alloy in

the near peak aging condition is higher ,and however that in conditions under aging and over aging is

lower ,the depletion layer existing on the surface of Al - Li aloy can improve the exfoliation corroson

red stance.
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Table 1 Chemical composition of experimental all oy mass %)

Alloy No. Li Cu zZr Ti Fe S Ce Al
46 2.21 2.78 0.11 0. 046 0. 055 0. 025 0 balance
47 2.21 3.00 0.10 0.034 <0.06 <0.03 0.11 ba ance
48 1.68 2.99 0.11 0. 050 0. 061 0.025 0.15 baance
49 2.29 2.90 0.06 0.031 <0.06 <0.03 0.23 balance
50 2.21 2.96 0.05 0. 044 <0.06 <0.03 0. 40 ba ance

Table 2 Exfoliation corrosion grade of alloysafter in different conditions

Aging condition

Alloy No. Under aging Near peak aging Over aging

(Ce%) Test period ,h Test period ,h Teg period ,h

24 48 96 24 48 96 24 48 96

46(0) P Ea
47(0.11) P P
48(0. 15) P P
49(0. 23) P P
50(0. 40) P Ea

Fig. 1 Corroson morphology of samples with different grades of exfoliation coroson(2 x)
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Fig. 2 Digribution of T1 phase &ter aging in different conditions(50 ,000 x )
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Fig. 3 Influence of cerium on grain sze of aloys(400 x )

a 46 dloys(No Ce)  b. 47 dloys(0. 11 %Ce)

c. 49 dloys(0. 23 %Ce)
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1 2090 Ce(<0.15 %)
2 T1
Fig. 4 Indluson containing Ce in 50 dloys(0. 4 %Ce) (50,000 3 Ce
x) , T1
T1
Table 3 Exfdliation corrosion grade of alloys in near peak aging 4
condition EXCO
Alloy Surface conditions Tedt period ,h 1 ’
No. of sample 24 48 96
46 Without surface depletion layer En B Ep
With surface depletion layer P P Es
47 Without surface depletion layer P P =3 1 , , . ,1990,11(2) :B76
With surface depletion layer P P Ea 2 ASTM G34 - 90. Annud book of ASTM standards 1990 ,03
(02) .123
3 Buchheit R G,MoranJ P ,Stoner G E. Corroson ,1994 ,50(2) :
, 120
(96 h) 4 , , . ,1989 ,9(4) :233
2090
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