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Corrosion Properties of Rapidly Quenched Al-Li-X(Cu, Mg, Zr, Mn)Alloys
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Electrochemical corrosion characteristics of rapidly solidified Al-Li and Al-Li-X (Mn, Mg, Cu,
Zr) alloys have been investigated by means of potentiodynamic polarization study. The alloys were
single roll melt spun to make rapidly quenched ribbons. The ribbons were separated into 3 groups,
one was left as quenched and the other two were further aged at 200°C and 250°C for one hour
respectively. The corrosion characteristics of those ribbons were compared with each other and
also with conventionally cast alloys. It was found that rapidly solidified ribbons showed better
pitting resistance and lower corrosion rates than conventionally cast alloys. It is presumed because
of the grain refinement by rapid solidification. Also being aged ribbons exhibit higher corrosion
rates than as quenched ribbons. This behavior can be explained by the growth of precipitates and
the formation of PFZ with aging treatments. The most of pits were observed as aggregate along

the grain boundaries on all the ribbons.
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Table. 1 chemical compositions of alloys

Spe;n Chemical Composition (wT:. 90) 77 j
Al | Li | Cu | Mg | 7Zr | Mn

Al Li bal. | 3.76

Al Li-Cu | bal | 367 | 128 | -

Al Li-Mg | bal | 3.56 | 097

Al Li 7r | bal | 382 | } 034

Al-Li Mn| bal | 3.31 ] 178

Table. 2 Experimental variations of single roll
melt spinning

234 Roll [Chamber| Slit | Roll [t +lgas

Alloy fube sl | AFE | size |diame o
- = (C) [(RPM)) (Torr) | (m) |ter(mm)| kg )
Al 627 | 2500 1210
(AL B76LL | 650 | 3000 1210 | a0 | 2644 |(5ke|
Alrl.%sﬁgffl 650 | 2500 2.7 10 40-37 101 (Cu |
Al 356LI° Tmmm e Be) {Ar gas
0.97Mg | 651 | 3000 R2.5~10° !
Al 3.82Li . o
0347, | 650 | 3000 2510 ¢
Al 3.311Li

0.78Mn 647 3000 2.8 10 4

Ar Gas

Fig. 1
spinner.

Schematic diagram of single roll melt
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Fig. 2 Schematic diagram of potentiostatic ex-
perimental apparatus.
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Fig. 3 Microhardness as a function of aging tem-
perature for the rapidly quenched specimens.
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Fig. 4 Transmission electron micrographs show-
ing the coarsening of the &' precipitates with
aging time at 200C in Al—Li—Cu alloys.
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Fig. 5
distribution of grain size and precipitate.

Transmission electron micrographs of

S Ade] wel Fest FA8 Baaded ok
ALMnE A% whe mw sl Ao

A ¥l e}

Fig. 5& #2338 Al-Li—Mg ribbon2] 200°C
lhrA| & 419 FaAd 2@ o] Hol o 22 Ao
A6 22 A% nd 49Ul 05 lum
© & ribbonFolAx Prtiw sl Z chillyd Zo

Fste Ao 2 AEEn] o)Al "2k 0.05 - 0lp

g
o] R WL r Adlder e unchilly
Zog Aase 42EFe 275 2ddse] 9w
Aedol 2249 Ao A EE>
e o 4 gla sl 01 0.2¢um
AT 4 Ao FEFEG o7 A
1174 2 15 20pem(Fig. 7 7)o g
7 Aol us) oF 10v] A% =30
of & 2pmA £ ¢] 143} ol g HEEEo I

T TEE Fobol ofs A4

N2

N

5 W

- N
=

T ok

©
X

ey
T
oo Wy ol

oy
©
v
oX

T

ok

%J ribbon 2]

o

£

Al—Li—Mg alloy aged at 200°C for 1hr showing

3-2-1 7)E Faxye] o3 Ao 2aA%
Fig. 6ol 7l&F2oz Axd 4352 g9
& Aol mE FAAS HEE e Table
3ell= ol HEFEY AAZAAAC)3) Epit), 2
A (el 3} Ecorr)gh-g A #lsted Jefuglcy,
Ecorr& Al-Li-X 3974 #Zoll4] Cudr}a=
o %7t - 828mVE 71 % E3 Mn( -846mV), Mg
(-1076mV), Zr(-1130mV)#7}e] oz o g
oo Al-Li 2904 gFe] - 1230mVE 713 we
Ecorr3t& vheful el o} =& Epit® Cui 7} 842 o)
660mVEZ 714 Fouw Mn, Mg #7132 5oz
wobAE Zr FrhA sk Al-Ligge] 49 —770mv

2R 7HF g dolm e}



180 PR AE = A19H 45 1990

Conventionally Cast

@ 0 0w 10 1 10 o
Current(uA/cmz)

Fig. 6 Anodic and cathodic polarization curves
of conventionally cast alloys in a deaerated 0.1N
NaCl solution at room temperature.

Table. 3 Corrosion and pitting potentials of the
conventionally cast alloys.

( | RV s sCB l Ew(mV vs SCE) |
o L BV vs SCB) | Bu(mV vs SCE) |
Al Li 1230 769
Al Li 7o 1130 780
Al Li Mg 1076 765
Al Li Mn 846 674
Al 1i Cu 828 660
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Fig. 8 Anodic and cathodic polarization curves
of Al—Li—Zr alloys in a deaerated 0.1N NaCl
solution at room temperature.

Fig. 9 Scanning electron micrographs of the corr-
oded surface of Al—Li ribbons in the as—
quenched condition.

a) Chill surface b) Unchill surface
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Fig. 10. Anodic and cathodic polarization curves
of rapidily solidified Al—Li—Mg ribbons in a
deaerated (.1N NaCl solution at room tempera-
ture.

Fig. 11 Scanning electron micrographs of the
corroded surface of aged ribbons at 200°C for
1hr
a) Al—Li—Cu, polarized+50mV from corrosion
potential
b) Al—Li—Zr, polarized+50mV from corrosion
potential
c) Al—Li—Zr, polarized+200mV from corrosion
potential
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