17T 11
Vol.17 No.11

TEERERFR

The Chinese Journal of Nonferrous Metals

2007 4 11 A
Nov. 2007

XEHS: 1004-0609(2007)11-1808-06

BRI eEaImEMILEEE

RER, MG, TR, AR £ OB, & T

(1. ReR% MRREES TR, HE 210096)
(2. VHRACIH R HURMIZ AR, V922 710049)

O USRI ALE . FEOW TR P RE RSO, BRI i eV RE IR AR . ARAR] . S e
BT L E, ELRMENILT, BEALBRIOHR, RImPUER, R mIEaE T i Al-Mg-Re JEBH51
IRER A DU RO P R s A INaE A oo R T AR mie S D e e o SR IR BRI S D MERE IR AR N BRI
FLARHLIAR B AL A SR SR IR AR DG R 1030 XK T WA A PR B A fb . AL B A A B

farey
=Fo

KR ML, TR, BRESIREE
FESZES: TG 146 XHkFRIRED: A

Corrosion resistance of ultra-light porous metals
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Abstract: The effects of the pore structure and the component of the matrix of closed-cell foamed aluminum on its
corrosion resistance were studied. The results indicate that the corrosion resistance of foamed aluminum is worse than
that of compact aluminum and coarsened remarkably with the increase of the porosity in the average diameter stated; The
foamed Al-Mg-Re alloy has excellent corrosion resistance compared with other foamed aluminum; The corrosion

resistance can be improved by adding rare earth into aluminum and aluminum alloys. The feasible approaches to improve

the corrosion resistance were also discussed.
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Table 1 Corrosion resistances of Al-Cu alloy and foamed

Al-Cu alloy after corrosion

Sample mo/g my/g Al%

Al-Cu alloy 6.376 5 6.224 6 2.39

Foamed Al-Cu alloy 1474 1 0.713 5 27.47

2 AN AR FLBR 2R I RS ) B i s B 45
AR LEASCR B R, WAL AR, RST2A 70 mmx
40 mmx10 mm, SN 3.5%NaCl+1%H,0,, J&
BRI 192 h, JE S FE A 5%HNO5+1%K,Cr,0,
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S 2] b v T LB ZR AR VAR B
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Table 2 Corrosion results of foamed aluminum with different

porosities
Porosity/% my/g mi/g Al%
43 28.523 5 26.5552 6.9
72 14.216 9 12.140 8 14.6
81 9.794 5 6.500 9 33.6

AN BRI, R,

Sp =S(1+3P,) -

.
“g) N[ F(x)dx +ASc (1)
0

SR DU AR, JER A

Sp =S(1+5.14P,) = 0.766n(D)* N[ F(x)dx + AS¢. (2)
0
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Table 3 Corrosion results of several foamed aluminum and

alloys
Sample  Porosity/% my/g my/g A%
Al-Mg-Re 80.9 8.503 6 9.240 6 —8.67
Al 77.4 10.042 0 9.243 4 7.95
Al-Cu 77.9 9.8523 8.504 1 13.68

PREL, SR, ATADW S A LRI R IR A
o, T B AR B 1) AN, A 3 TR
i JE5 Pt RE DI 5 o

M 3 WAL AR B A B S R ARy
RAEY] e TR G P TR o 5 A bR AR

B 1 ANFERAR R AN
Fig.1 Morphologies of foamed aluminum and alloys after
corrosion: (a) Anticorrosive closed-cell foamed Al-Mg-Re alloy;

(b) Foamed Al-Cu alloy; (c) Foamed aluminum



ERVE AR ]

SR, S R FLEE B I e 1811

R AL A IR R R AR e — SRR N AT, 25 A
ABIRAR, A BAT BRI s s 2 3 A D BB
s S A BIRRAR, S AR B A, KR
R, A4Sl N AR, AR
VRO BHR i 4 T A B AR . DRIk, Al-Mg
B BRI e, 10 Al-Cu FEIEIRES & G T
MPEREALF . Al-Mg &8, FERIRES, Bl
i, B I o [, AR R ANEE
Pk, AR RN Dy R A A s ik I, Bk
AR L0 E 2 N BT P e e s, Ao
PEAR T, AT ER AR 7 A v i 0 R
], 0 BEARAS I AR AT AT B AT . i BRAnAR
RORCEAE S, 845 B 45 LIRS & < BAT U0 X e
JERPERE. 1T Al-Cu FEARE G b, BT R A7
15, IR IS (AR 5T5E) . LG AN
A)s PVBRRES IO 555, R R LTt 2 ) 3 ) 7
et DT AR S e e 22 o

23 HIMAFBREEMEMERFN

4 FFK 5 P oyl AN B AR AR &
B AT Bl Re R ) SEIR A5 . IR [ S FLBR A
82.5%- FLAAAHNT, WFER T A 40 mmx20 mmx5 mm,
JEA TR 3.5%NaCl+1%H,0,, &Ik 96 h, J&
M RFEH] 5%HNOs+H1 %KoCr,0 W% AT LA,
TEWL R AR FNER A & rh IS AR o0 20 LT 8 il R
B Wb mERR, BEE 5wy
hn, VEERES R v et b 2 A T . UM
HISF] 0.6%IN, i B Pk R bf o A T R
0.6%INf, RIS vk Re G T TR, Uk Lo E
HEIT 0.8%IN, J& IR BERER Lo R S BN, Rk
IEIRA St o AR HRAE T, TR, K
7 AR SRR b4y, S5 L J Tty ) 21 6 ho

T4 AFER LS B MRER SRR st g5 1
Table 4 Corrosion results of foamed aluminum with different

contents of RE

w(RE)/% my/g my/g Al%
0 1.9879 19147 3.68

0.4 2.0143 1.940 6 3.66
0.6 1.996 8 1.946 3 2.53
1.0 2.134 6 2.065 4 3.24
1.5 22213 2.093 4 5.76

R5 ANEMHLEEM Al-Cu LIRS & 48 phsz g 45 1
Table 5
different contents of RE

Corrosion results of foamed Al-Cu alloy with

W(RE)/% molg mi/g Al%
0 1.998 1 1.8922 53
0.4 1.997 4 19215 3.8
0.6 2.046 9 1.983 4 3.1
0.8 2.1556 2.0780 3.6
1.0 19799 1.7859 9.8
12 1.998 3 1.768 5 115
1.6 24243 2.1309 12.1
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Table 6 Corrosion resistances of porous aluminum after

anodic oxidation and chemical transform

Surface o
treatment Mo’ mig A%
8.7153 8.504 3 2.42
Chemical
8.376 4 8.172 5 2.41
transform
8.705 7 8.504 1 2.32
8.8737 8.7415 1.49
Anodic
8.446 2 8.3195 1.50
oxidation
8.4176 8.2911 1.50
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